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Lightning Strikes = 


Hard-striking, fast-striking Lightning...a 
wizard of high-altitude maneuverability 
...the Lockheed Lightning is a tough- 
sinewed interceptor, a ship built to reach 
new sky ceilings—and stay there to take 
and give plenty of fight. 

It is a’plane made to stop enemy bombers 
...dive or long range, high or low altitude... 


before they get to their objectives. 


LOOK TO Lotkhe Z fOr LEADERSHIP 


Lockheed Aircraft Corporation +» Burbank, California 


Built, too, as a fighting guard for our own 
bombers, it is a ‘plane to sweep enemy 
skies as well as our own, teaming up with 
other hard-fighting American-built air- 
craft flying for the United Nations to win 


air supremacy to win this war. 


eee for Protection today 


and Progress tomorrow 
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SKY HIGH 


For engines requiring magneto ignition, American Bosch has always 
been the hallmark of quality. The war in the air gives fresh 
significance to this reputation, for today American Bosch Aviation 
Magnetos are standard on some of America’s 


mightiest warplanes. 
AMERICAN BOSCH CORP., Springfield, Mass., and Providence, R. I 


Branches: New York, Cleveland, Detroit, Chicago, San Francisco 


AMERICAN BOSCH MAGNETO 
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March 10. Royal Australian Air 
Force bombers attacked Japanese 
troop concentrations in New Guinea. 


March 11. Admiral Thomas C. 
Hart, former commander of the Asi- 
atic Fleet, in his résumé of the Naval 
action in the western Pacific laid the 
repeated early setbacks to a lack of 
air power. 

March 11. The War Production 
Board announced that A-1-a priorities 
given fighting airplanes recently would 
be extended to all tactical aircraft. 


March 11. Maj. Gen. G. E. Strato- 
meyer announced that the Air Corps 
would hire 100 civilian commercial 
pilots per month for noncombatant 
duty. 

March 12. The War Department 
announced that the Civilian Pilot 
Training Program of the Civil Aero- 
nautics Authority would be expanded 
to 75,000 pilots this year. 


March 13. Plans were drawn up by 
the U.S. Army Air Forces to transfer 
American pilots now serving in the 
R.A.F. back into U.S. service. 


March 14. Maj. Gen. James E. 
Fechet, former chief of the Air Corps, 
who retired in 1931, was recalled to 
active duty at Army Air Forces head- 
quarters. 


March 15. Air Marshall Sir Rich- 
ard E. C. Peirse, chief of the R.A.F. in 
India, disclosed that the U.S. Air 
Forces had established headquarters 
in India for operations against Japan. 


March 16. Japanese air forces 
bombed Darwin on the Northern 
coast of Australia. 


March 17. General Douglas Mac- 
Arthur arrived in Australia to take 
command of the United Nations 
forces in the western Pacific after a 
secret journey from the Philippines. 


March 18. A combined American 
and Australian air foree bombed and 
destroyed a Japanese invasion fleet in 
New Guinea. Twenty-three vessels 
including five cruisers were hit; three 
of them were definitely sunk. 

March 20. Testimony at the trial 
of former heads of the fallen French 
government at Riom indicated that 
the lack of proper air defense, equip- 
ment, and preparation was a major 
cause of the French defeat. 


March 20. Orders were issued to 
commercial pilots that all weather in- 
formation communicated by radio 


William FE. Boeing, pioneer aircraft 
builder and founder of Boeing Aircraft 
Company at Seattle, Washington, who has 
returned to the organization to aid in the 
war effort. 


from and to aircraft must be sent in a 
special code in order to shield weather 
information from the enemy. 


March 21. The Navy announced 
that the “‘Seeandbee,” famous 500-ft. 
Great Lakes cruise steamer, would be 
converted into an aircraft carrier to be 
used for training purposes from the 
U.S. Navy’s Great Lakes Training 
Station. Other announcements on the 
expansion of air training facilities in- 
cluded the establishment of reserve 


Charles F. Nielsen, 
traffic manager of the Lockheed and Vega 
Aircraft Corporations, recently appointed 
Director of Traffic and Transportation for 
the U.S. Army Air Forces. 


former general 


stations at Memphis, Tennessee; Nor- 
man, Oklahoma; and Peru, Indiana. 

March 22. Radio warnings issued 
by the Japanese government notified 
the civil population to be prepared for 
air raids by the U.S. either from Aleu- 
tian or Chinese bases. 

March 23. Royal Air Force aircraft 
and crews arrived in Cuba to rein- 
force the U.S. antisubmarine patrol. 

March 24. The Curtiss-Wright 
Corporation announced that it would 
devote one of its plants to the con- 
struction of long-range military trans- 
ports built almost entirely of wood or 
other nonstrategic materials. 

March 25. Carrier-based U.S. air- 
craft raided Japanese installations at 
Wake and Marcus Islands. 

March 27. The House Appropria- 
tions Committee approved a $16,417,- 
000 grant for the development of 
Stewart Field near West Point for 
cadets who wanted to take volunteer 
flying instruction before graduation. 

March 27. Earle J. Johnson, ex- 
ecutive officer of the Civil Air Patrol, 
was named National Commander, suc- 
ceeding Maj. Gen. John F. Curry, 
who has been assigned as commander 
of the Fourth District Air Forces 
training center at Denver. 


April 3. U.S. seaplane tender 
“Langley,” the original U.S. aircraft 
carrier, was reported to be among the 
vessels sunk by Japanese air bombs in 
the South Pacific. 


April 4. Gen. Jean-Marie Bergeret, 
French Secretary of Aviation, an- 
nounced that the Vichy government 
had received special permission to 
raise its air strength to 1,000 modern 
airplanes. This number exceeds that 
available in France in September, 
1939. According to the General’s 
statement,this permission was granted 
by Berlin with a view to meeting pos- 
sible British attack. 

April 5. Seventy-five Japanese air- 
craft attempted a surprise raid on 
Colombo, Ceylon. Twenty-seven of 
the aircraft were shot down. 

April5. The all-plastic-bonded ply- 
wood trainer ordered by the Navy 
was delivered by the Timm Aircraft 
Corp. 

April 7. Col. Harold L. George was 
named to head the Army Air Forces 
ferry command, succeeding Brig. Gen. 
Robert Olds who has been assigned to 
other work. 
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INSTRUMENTS 
LABORATORY STANDARDS . 
SPECIALIZED TEST EQUIPMENT 


How accurate 


th e instrument 2 


“How come,” you say, “that so many 
WEsTon Instruments manufactured ten, 
twenty or even fifty years ago are still 
giving dependable service throughout in- 
dustry?” 

For the answer first consider the 
backbone of these Westons. Despite their 


advanced age . the magnets have re- 


mained unchange the strength of 


the magnetic field remained constant. 


Neither time, temperature variations, 


vibration, nor external demagnetizing 
influences have had any effect. Thus, with 
their full strength “kept in,” errors due 
to weakening have been “kept out.” 

The secret of the permanency of Weston 


magnets dates back over a half century 


ago...when in the middle 80's Dr. Weston 
established the basic principles of design, 
and manufacturing control, which first 
gave the iron horseshoe perpetual mag- 
netic life. And it is these same funda- 
mental principles which still give mag- 
nets this essential quality of permanency 

. . even when modern materials are em- 
ployed. 

So today, at Weston, these same basic 
principles are faithfully carried out 
to give magnets the same lasting perma- 
nency ...to provide the same life-expec- 
tancy ... to all instruments which bear 
the WEsToN name. Weston Electrical In- 
strument Corporation, 625 Frelinghuysen 


Avenue, Newark, New Jersey. 
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INSTRUMENT TRANSFORMERS . 
EXPOSURE METERS ... 


ELECTRIC TACHOMETERS » DC, AC, AND THERMO SWITCHBOARD AND PANEL INSTRUMENTS 
PRECISION DC AND AC PORTABLES 
LIGHT MEASUREMENT AND CONTROL DEVICES. . 


SENSITIVE RELAYS 
DIAL THERMOMETERS 
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VHERE CAN BE NO DOvuBT that the 

‘| major factor affecting advances in 
airplane design made during the year 
1941 was the entrance of American air- 
craft on the battlefields of the world. It 
was necessary for the industry to con- 
centrate its talents and its energies on 
the design and production of machines 
of war in order to offset the advantage 
gained by the Axis in years of both se- 
cret and open production of such weap- 
ons. Existing war conditions make it 
impossible to discuss some of the most 
interesting developments of the past 
year. 
" Design trends in 1941 can therefore 
be divided into two main categories. 
One was an intense effort to design the 
airplane with an eye to facility of pro- 
duction and interchangeability of parts. 
The other, certainly no less important, 
was concerned primarily with the con- 
version of America’s so-called peacetime 
bombers to machines of war with the 
highest combat efficiency. This latter 
development has been profound—much 
more than a simple increase in defensive 
and offensive armament. It encom- 
passes everything from the elimination 
of nonessentials to the introduction of 
the multiple gun turret, from the four- 
bladed propeller to the installation of 
bullet-sealing fuel tanks. 

Early in 1940 it became apparent 
that the American aircraft industry was 
to play an ever increasing part in the 
battle for supremacy in the air and that 
this industry, relatively unskilled in the 
art of mass production of combat air- 
planes, was going to be depended upon 
to take a major part in creating what is 
popularly referred to as the arsenal of 
democracy. To farsighted manage- 
ment it became apparent that gigantic 
strides were necessary in the methods 
for production of airplanes. Manu- 
facturing heads were to increase the effi- 
ciency and size of their fabrication 
facilities; it was up to the engineering 
profession to provide the manufacturing 
divisions with designs lending them- 
selves to mass production techniques 
and to provide the fighting forces with 
airplanes the parts of which were as fully 
as possible interchangeable from one 
airplane to another. 

The industry as a whole recognized 
the necessity of considering the manu- 
facturing method in the development of 
the design of the airplane. A new 
specialist appeared in the engineering 
department—the production design en- 

* Vice-President, Engineering, Douglas 
Aircraft Company Inc., Santa Monica, 
Calif 


Progress in Airplane Design During 1941 


gineer. Called by this or any other 
name, the responsibility of this man, or 
group of men, was twofold: to lead the 
design along lines permitting the best 
efficiency of fabrication and assembly 
and, in close cooperation with the manu- 
facturing divisions, to set up a technique 
for the fabrication and/or assembly of 
the part in such a way as to permit the 
optimum advantage to be taken of the 
special design factors incorporated for 
facilitating production. ‘Design for 
production” became a watchword of the 
industry, and of this the now common 
use of the production breakdown system 


ARTHUR E. RAYMOND* 


this progress is an indication of what can 
be accomplished by intelligent cooper- 
ation between the fabricator and the 
designing engineer. 

Illustrative of the results of the 1941 
trend in design for production is the sub- 
assembly of units in two halves or 
sometimes in several panels. This type 
of design, common in particular to the 
German Messerschmitt tail surfaces, 
has the obvious advantage in that the 
two halves can be individually assembled 
as completely open work with both 
sides of the two or more joined parts in 
each half fully accessible. By this 


The Douglas Havoc. Designed originally as a light bomber, this airplane was converted 
into a night fighter by the British. 


was born. When this system is used 
the shop is provided with an illustrated 
breakdown of each operation into the 
components that will result in optimum 
manufacturing technique. Thus began 
the training of men who were capable of 
planning a manufacturing technique 
and supervising the construction of 
highly specialized isometric drawings 
and marked photographs showing fab- 
rication methods and assembling pro- 
cedures. The new illustrative methods 
served an important purpose other than 
indicating the methods of assembly; 
with the increase in percentage of un- 
skilled labor traceable to the rapid ex- 
pansion of the aircraft industry, these 
sketches were found to be far more in- 
telligible to the average shop man than 
were the ordinary engineering blue- 
prints. The use of the production 
breakdown system resulted in a heart- 
ening reduction of assembly time. It is 
now a common sight to see long as- 
sembly lines, the operation of each sta- 
tion of which is clearly depicted by 
means of the easy-to-understand iso- 
metric sketch, with hardly a conven- 
tional blueprint in evidence. In general, 


‘ 


method, full advantage can be taken of 
the more modern methods of assembly 
such as automatic riveting and spot 
welding. In addition to a general re- 
duction in man hours, important, per se, 
it has also been found possible to in- 
crease the number of men working on 
such an assembly at one time, thus de- 
creasing elapsed time of production. 
The desirability of such a reduction in 
elapsed time, more than can be ac- 
counted for solely by the attendant re- 
duction in man hours, is obvious in the 
light of present circumstances. The 
above illustration is typical of the in- 
dustry’s effort to open up assembly 
work by design modification. 

The production of the modern fuselage 
is one of the most interesting sights to 
witness in an aircraft assembly plant. 
The fuselage is fabricated in two halves, 
with as many installations as possible 
being made in each half before the final 
joining of the two halves together. Con- 
trols, radio, hydraulic piping, sound and 
thermal insulation, and even oxygen 
lines are installed before the two halves 
are joined. The appearance of the two 
half shells proceeding down the assembly 
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line with ever increasing amounts of in- 
stallation in them led one visitor to a 
plant ‘‘somewhere in the United States”’ 
to express amazement at not finding 
half a pilot installed in each half at the 
end of the line. 

Reduction of assembly time by inte- 
grated design of airplane components is 
only a part of the story. In many cases, 
progress fully as significant has been 
made by the actual elimination of the 
assembly. 

Consider, for example, the typical 
wing rib of not too many years ago. 
Basically, it consisted of a flat sheet 
with lightning holes, with edges flanged 
for attachment to the spar web and air- 
foil skin. In order to provide sufficient 
elastic stability, the rib was stiffened by 
means of built-up or extruded sections 
either riveted or spotwelded in judicious 
locations. Here, then, was a part that 
required a number of steps for its fab- 
rication and assembly. The sheet was 
blanked out, lightning holes were cut in, 
flanges were formed, and the stiffening 
members (which also had to be fabri- 
cated) were attached. Although the 
fabrication of such a rib was relatively 
inexpensive because it required simple 
machinery to build and could be as- 
sembled by relatively unskilled labor, it 
did represent an aggregation of many 
parts, each of which had to be indi- 
vidually handled and assembled. In 
larger types of airplanes the process was, 
and in many cases still is, necessarjly 
more complex by reason of the use of 
built-up cross sections. 

With practically no important ex- 
ceptions, fighting airplanes now being 
mass produced show definite improve- 
ment in this respect. Ribs have been 
produced by a single operation of a 
press from uncut flat sheet—with no 
weight penalty. The widespread use of 
the Guerin process, and the resulting 
effort which has been expended in the 
further development of it, has made 
possible, by the use of a single inexpen- 
sive die, the production of deep drawn 
sections with surprisingly high elastic 
stability and strength weight ratio. 
When ribs are designed for production 
by this process, it is rarely necessary to 
add stiffening members, and the pro- 
duction time, as well as the required 
floor space, has been markedly reduced. 

Reduction of assembly operations has 
been evidenced by another change for 
the better. The increased use of forg- 
ings and various forms of high-strength 
precision castings to replace both steel 
and dural structures that were pre- 
viously fabricated either by welding or 
riveting has further reduced necessary 
assembly operations. This particular 
trend cannot be considered a design 
achievement for the aeronautical en- 
gineering profession; it is rather the 
result of increased production justifying 
the expenditure of greater energies in 


An actual photograph of a North American AT-6A trainer in flight, with sections marked 
off by an artist to illustrate assemblies built of steel and wood. 


tooling. Typical of such items are en- 
gine mounts, landing gear trusses, and 
innumerable brackets, junction boxes, 
etc. 

Another interesting design trend, 
creditable in part to the calendar year of 
1941, was the development of the Dura- 
mold process and other similar wood 
plastic combinations to the point where 
they showed definite promise of seri- 
ously competing with metal as a con- 
structional material for certain aircraft 
components, if not for the entire air- 
plane in a limited field of smaller planes. 
Recent procurement difficulties have 
brought such processes to more critical 
focus than heretofore. None of them 
are radically different from the plywood 
and veneer constructions continuously 
in use for many years, with the excep- 


tion of the gluing agents and certain 
tricks in the fabrication technique. The 
main advantages of these processes are 
twofold. First, large numbers of small 
parts can be assembled into a large unit 


with a relatively low expendifure of man 
power and with equipment that is both 
simple and nonstrategic in nature. 
Second, it opens up an entirely new field 
of existing trained labor and factories 
for the production of airplane parts of 
nonmetallic, relatively nonstrategic ma- 


terials. The strength characteristics 
and service capabilities are fairly well 
known, and there is every reason to 


expect such developments to enjoy in- 
creasingly wider usage. 

Last, but certainly not least, in our 
list of items of design for production are 
the changes in thinking and in practice 
with respect to bonding and shielding of 
aircraft structures for minimum radio 


interference losses. During 1941 a new 
approach to the problem was made 
which resulted in a distinct modification 
and simplification of existing methods 
which, in terms of radio noise, gave better 
performance with less expenditure of 
weight and man hours. The same has 
been true to a less spectacular extent in 
the field of corrosion resistance. Al- 
though this cannot be considered a de- 
sign advance but rather the result of 
knowledge accumulated over a period of 
years, it resulted in a decrease of weight 
of paint films and simplified construction 
methods, particularly for airplanes not 
designed for long periods of operation 
over sea water. These two items 
modification of shielding and bonding 
methods and the simplification of cor- 
rosion prevention methods—have re- 
sulted in untold savings of man hours in 
fabrication and assembly operations. 

Design for combat has taken two 
forms: first, the modification and im- 
provement of the flying qualities of the 
airplane to increase its speed, its range, 
and its maneuverability according to 
whatever ratio these characteristics are 
required by the service to which the air- 
plane is destined; second, the increase 
in armament, both offensive and defen- 
sive. 

1941 was a year in which the advan- 
tage of speed as a military weapon was 
inexorably brought home to the Ameri- 
can aviation industry. The Lockheed 
P-38, the Douglas light bombers, the 
Republic P-47, the Martin B-26, all of 
these putting in their appearance in 
1941, were among the more spectacular 
answers to the demand for speed. Fully 
as important and probably of greater 
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PROGRESS IN 


significance has been the attempt of cer- 
tain manufacturers to design their air- 
planes for maneuverability as well as 
speed. 

The need for such careful consider- 
ation of maneuverability criteria in the 
design of a high-speed airplane has been 
rather forcibly brought home by the 
experiences of British combat airplanes 
engaged with certain highly touted 
German ships which, although ex- 
tremely fast, are so unmaneuverable 
at high speeds as to be useless as 
an attacking airplane under certain 
conditions. 

In 1941 a number of American designs 
were put into production, designs in 
which the utmost care had been taken 
to provide maximum maneuverability 
without sacrificing other flying qualities. 
This was done in recognition of the fact 
that the airplanes designed for specified 
missions must have carefully controlled 
aerodynamic characteristics. The prob- 
lem was far more complex than the mere 
design for maneuverability. It meant 
untold hours in the wind tunnel and 
change after change on the prototype 
airplane during its initial flight tests. 
The result has been, and will continue 
to be, airplanes of superior fighting 
qualities. 

The influence of the power plant in 
determining airplane design is illus- 
trated by the Republic P-47 airplane. 
In the words of its designer: “The 
importance of cooling losses was realized 
in the very early stages of the design 
with the result that the entire airplane 
was practically laid out around the 
cooling system. The N.A.C.A. engine 
cowl was given elliptical shape, and a 
large air intake was left in the lower 
portion of the cowl, entirely within its 
confines. A system of air ducts was 
then established connecting this intake 
opening with various heat exchangers 
and the turbo supercharger. Another 
system of ducts was laid out conveying 
the compressed air from the turbo super- 
charger to the engine. All these air 
ducts were so arranged as to have the 
most efficient shape and dimensions. 
After this was done the structure was 
designed to enclose this cooling system 
and the external shape of the fuselage 
and its streamlining was determined ac- 
cordingly.” In this airplane the de- 
signers realized that the cooling and air 
induction system installation entirely 
overshadowed other criteria in estab- 
lishing the aerodynamic and military 
usefulness of the airplane. Recognition 
of the proper weight that should be 
given to each phase of the engineering 
design has resulted in notable improve- 
ment of other types as well. 

For a number of years flaps for land- 
ing and takeoff have been growing in 
size and complexity. 1941 was cer- 
tainly no exception. In addition to their 
use for landing and takeoff assistance, 


special flaps were developed and put 
into production as a part of the 
maneuverability program mentioned 
above. Needless to say, wing loadings 
continued to keep apace with the de- 
velopment of more efficient flap arrange- 
ments. 

The laminar flow wing represents one 
of the most far reaching aerodynamic 
developments brought forth during the 
year 1941. Possessing a marked advan- 
tage over the conventional wing from a 
drag standpoint, particularly at high 
speeds, the wing is definitely different 
from the conventional airfoil surface 
with regard to thickness ratio along the 
chord and variation in location of the 
maximum ordinate from root to tip. 
Results on one such wing indicate that 
it is possible to obtain values of Cros. 
which are but slightly less for the same 
type of flap than obtained with the more 
common airfoil section. Furthermore, 
the Cz,,,2. With flaps up has been found 
to be proportionately as good and the 
Comin. Very nearly one-half that of 
previously used airfoil sections. Al- 
though all of the problems connected 
with the use of this wing have not been 
solved, the year 1941 saw the major 
portions of them worked out to a point 
where the wing was ready for produc- 
tion. 

The familiar shape of cowling for 
radial engines took a change for the 
better during 1941. The use of the 
spinner, propeller cuffs, and generally 
leaner cowling section has brought us 
to the point where it is now generally 
agreed that the performance that can 
be obtained with the radial air-cooled 
engine, properly installed, is equivalent 


AIRPLANE DESIGN DURING 1941 


to that which can be obtained with a 
liquid-cooled engine of the same power 
and altitude rating. This catching up 
of the air-cooled engine by reason of 
increase in cowling performance may 
yet be overshadowed by the adaptabil- 
ity of the in-line liquid-cooled engine 
to buried installations. A remarkable 
performance increase due to a buried 
engine installation is not so inevitable 
as magazine cover illustrators would 
have us believe. Engines are cooled by 
air and it is the power consumed in the 
transfer of the heat from the engine to 
the free air through which the airplane 
flies which affects the performance of 
the airplane. The fact that an engine 
is buried, therefore, does not necessarily 
mean that the installation has the lowest 
possible drag; nor does it mean that 
the drag is less than it would have been 
for an unburied installation. 

The most obvious changes in the 
trend toward design for combat have 
been, of course, the increase in offensive 
and defensive armament and the de- 
velopment of special armament in- 
stallations for special missions. 

The American fighting airplane has, 
during the year 1941, been equipped 
with armor plate protection for the 
crew members, with a d. finite emphasis 
on the amount of protection in accord- 
ance with the importance of the crew 
member. It is just as important, for 
instance, to the life expectancy of an 
isolated rear gunner that the pilot be 
kept functioning as it is that he (the 
gunner) be protected. There has been 
a definite trend toward both the use of 
armor plate for structural purposes and 
the very careful placement of the plate 


The Bell Airacobra showing the 37 mm. hub cannon. 
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to provide a maximum protection with 
the minimum of weight, taking advan- 
tage of glancing angles of fire, ete. 

The incorporation of bullet-sealing 
fuel and oil tanks, as well as self-sealing 
fuel lines on combat airplanes, has had 
a profound effect on pilot morale, in 
addition, of course, to the increase in 
combat serviceability of the airplane. 
The year 1941 saw these devices pass 
from the realm of experimental airplanes 
into full-scale mass production, and 
airplanes were designed, not rede- 
signed, to accommodate them. In the 
arly part of the year tank installations 
varied considerably from one manu- 
facturer to another. As the year wore 
on a definite trend toward design sta- 
bilization became apparent. 

In the realm of offensive armament 
the use of large numbers of machine 
guns, either mounted in wings or in 
turrets, and the introduction of 20 and 
37 mm. cannons received a great amount 
of publicity in the domestic and foreign 


5. Close-up of ship interior. 6 and 7. 
check production model. 


Side views showing hatch opening. 8. 


press and needs no elaboration here. 
The exhaust-driven turbo  super- 
charger, although under development 
for a number of years, really came into 
its own in 1941. During 1941 the first 
airplanes designed for large-scale pro- 
duction with turbo superchargers began 
putting in appearances on the fighting 
fronts of the world. This step, in pass- 
ing from isolated installations in experi- 
mental airplanes to the application of a 
device in a production line, of 
considerable magnitude. The pitfalls 
encountered in passing from the former 
to the latter need no enumeration to 
those who have attempted it. The fact 
that the “bugs” in turbo supercharger 
installations have been worked out to a 
point where they can be mass produced 
is a heartening sign of progress indeed. 
As airplanes have gone faster, so have 
they gone higher. The fact that the 
operating altitude has increased is not 
particularly worthy of mention—it is 
to be expected as a part of normal prog- 
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ress. The solution of some of the prob- 
lems of operating at high altitude, 
problems other than getting up there, 
have required the expenditure of con- 
siderable design ingenuity. Obviously, 
the two factors causing the most diffi- 
culty, both separately and in combina- 
tion, are the low pressures and low tem- 
peratures existing at high altitudes. It 
was necessary for the designer to cope 
with inadequate heating systems; the 
need for pressure cabins; the frosting 
of windows; the freezing of guns, both 
with respect to directive and operating 
mechanisms; the malfunctioning of all 
sorts of mechanical gadgets due to 
temperature effects on both lubricants 
and metals; the inoperation of the fuel 
system due to vapor lock—all these and 
many other problems plagued the de- 
signer of the high altitude airplane. The 
effectiveness of the solution to these 
problems may be attested by the per- 
formance of both bombers and fighters 
high over the battlefronts of the world. 


The Aeronca Ambulance. 1. Ready to take-off. 2. Cruising. 3. Patient in the airplane. 4. Ground crew making final check. 
Interior used for bulky freight. 9. Engineers 
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Accessories 


Two-Speed Blower Drives. F. M. 
Kincaid, Jr. Types of superchargers 
are studied, along with the need for, 
and advantages of, such devices for in- 
creasing the power output of aircraft 
engines without increasing the weight. 
Emphasis is placed on the two-speed 
drive and the methods of providing 
two different speed ratios. Descrip- 
tions are given of the various kinds of 
mechanism used, including the Wright 
two-speed plate clutch, roller clutches, 
fluid couplings, and the Bristol two- 
speed supercharger drive. The sys- 
tem used on the Rolls-Royce Merlin, 
the Junkers Jumo 221D, and the 
Mercedes-Benz 601A variable-speed 
supercharger drive are also covered. 
Illustrations show sectional drawings, 
performance charts, and exploded and 
perspective views of the operating 
parts. The article concludes with the 
observation that interest has been 
stimulated in fluid couplings and also 
in the exhaust gas-driven type of 
supercharger. Flight, March 5, 1942, 
pages 199-204, 13 illus. 

Inter-Cooler Design. W. Fried- 
erichs. Translated from an article that 
appeared in the Jahrbuch der deutschen 
Luftfahrtforschung in 1938, this dis- 
cussion deals with the problems en- 
countered when using an air cooler for 
asupercharger. The air permeability 
is compared with that of a water 
cooler, and different types of coolers 
are described with reference to their 
advantages and disadvantages. Ma- 
terials used and the construction of 
the coolers are covered. Pressure 
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Aerodynamics 

Air Safety 
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Airplane Spotting 
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Avigation 

Civil Air Defense 
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losses and power requirements are 
dealt with and a device produced by a 
German concern is described in some 
detail. Flight, March 12, 1942, pages 
224, 225, 227, 7 illus. 

Aircraft Electrical Wiring. Part 
II. The concluding installment on 
the Breeze System of electrical wiring 
is concerned with installation and 
maintenance, as well as wiring and 
layout drawings. Azrcraft Produc- 
tion, March, 1942, pages 234-236, 3 
illus. 

New Gas Tank Insulation Fastener. 
Elmer Wheaton. Description of a 
speed clip devised to replace cement 
and mastic coatings in the fastening of 
gas tank insulation to the wings of 
Douglas attack bombers. It is claimed 
that these 24ST aluminum clips with 
zine chromate primer coating produce 
speedier and cleaner fastening. Avia- 
tion, April, 1942, page 69, 5 illus. 

Magic Bottles. A report on the re- 
search work of the engineers of Walter 
Kidde & Company in the develop- 
ment of carbon dioxide safety devices 


Jet Propulsion 
Lighter-Than-Air 
Lubrication 
Maintenance 
Materials 
Medicine 
Metallurgy 
Meteorology 
Military Aviation 
Parachutes 


for aircraft is set forth in narrative 
form. Use of the gas as a fire extin- 
guisher is only one of many ways in 
which it has been applied to the work 
of making flying safer; other uses are 
to fill the ‘water wings’’ for aircraft 
and to fill the inflatable rubberized 
boats carried in airplanes or dropped to 


‘ pilots and passengers of aircraft that 


have fallen onto the surface of the 
water. The former are deflated rubber- 
ized bags carried within the wings of air- 
planes under pop-out doors. They are 
connected to cylinders of compressed 
carbon dioxide by automatic switches 
in such manner that as soon as the air- 
plane is submerged the bags are 
quickly inflated and prevent the sink- 
ing of the aircraft. Inflatable rafts are 
carried in airplanes ready for filling 
from similar cylinders, and life-pre- 
server jackets are worn by pilots and 
parachutists. The gas is also used to 
reduce the fire hazard in aircraft fuel 
tanks by the ‘“‘vapor dilution” sys- 
tem, whereby it is introduced into the 
tank to replace consumed fuel, lower- 
ing the explosion point of the air-and- 
fuel mixture to make it almost free of 
the danger of fire or explosion from 
incendiary bullets or other causes. 
National Aeronautics, April, 1942, 
pages 20, 21, 3 illus. 


Aerodynamics 


Biological and Aerodynamical Prob- 
lems of Animal Flight. Erich von 
Holst and Dietrich Kuchemann. The 
abridgement of an article that ap- 
peared in Die Naturwissenschaft, June 
13, 1941, which compares the high lift 
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functions found in various birds, bats, 
and insects with the slots, flaps, spoil- 
ers, and similar devices incorporated 
in modern aircraft. The Journal of 
the Royal Aeronautical Society, Feb- 
ruary, 1942, pages 39-56, 11 illus. 


Air Safety 


Monoxide Poison: Invisible Men- 
ace. W. B. Burchall. Recommend- 
ing preventive steps that may be 
taken, this article points out the dan- 
gers of carbon monoxide poisoning in 
airplane operation and indicates some 
of its symptoms. Canadian Aviation, 
March, 1942, pages 42, 44. 


Air Transport 


Airmail *‘*R.F.D.”’ Air-mail service 
for small towns and rural communities 
is described in this narrative of the op- 
erations of All-American Aviation, 
Inc. Details are given about the sys- 
tem of air pickup by which containers 
holding the mail are picked up and 
dropped by the airplane without 
alighting on the ground, obviating the 
necessity for expensive airports and 
other facilities. Air News, April, 
1942, pages 26-28, 13 illus. 


HOSE CLAMPS 


Designed, built and tested for aircraft use, 
Wittek Type FB Stainless Steel Hose Clamps 
are specified by leading aircraft manufactur- 
ers, engine builders and commercial airlines 
as the standard Hose Clamp for the industry. 


TYPE FB 


WITTEK manuracturinc co * 4305-15 W. 24th Place, Chicago 


STAINLESS STEEL 


Cargo Ships Urged for Immediate 
War Use. William M.Sheehan. War 
conditions have altered the opinion of 
the writer, held for some years, that 
the building of aircraft specially de- 
signed for freight was a prerequisite to 
efficient freight work. Now there is 
not sufficient time for such a develop- 
ment, since air transportation of war 
materials is one of the most vital needs 
of the nation. The writer refers to the 
successes of the Germans in transport- 
ing war materials and men by air and 
contends that we have aircraft better 
suited to freight work than the Junk- 


ers Ju 52’s. The writer goes on to a 
plea for the quantity production of 
freight-carrying aircraft, suggesting 
that we should sacrifice quality for 


quantity and insisting that the superb 
quality needed in a combat airplane is 
not required in transport work. Ameri- 
can Aviation, April 1, 1942, pages 54, 
55, 3 illus. 

The Airline of Tomorrow. C. R. 
Smith. A prediction by the President 
of American Airlines that air trans- 
port will be a dominant factor in the 
world after war has ceased. He de- 
picts the potentialities of improve- 
ment in aircraft which will contribute 
to this factor and specifies the cities 


that he believes will occupy positions 
of importance in postwar commerce. 

Corollary to this prediction is a sum- 
mary of the part played by the past 
development of commercial aircraft as 
a basis of today’s military air power 
and how the continuance of civil op- 
eration is aiding in the war effort to- 
day. The airlines’ stated part in 
the wartime program includes schools 
for the training of both civil and mili- 
tary personnel, shops where work will 
be done on both civil and military air- 
craft, and airways over which flight 
operations of civil and military air- 
craft will be conducted. Flying and 
Popular Aviation, May, 1942, pages 
26-28, 96, 4 illus. 


Airliner Air Conditioning. J. A. 
Ferris. Northwest Airlines presents 
their solution for the problem of main- 
taining constant temperatures in trans- 
port airplanes during layover periods 
through the application of a central- 
ized air-conditioning system. The 
airplanes are connected to the air- 
conditioning unit by a master conduit 
which is tapped by several manholes. 
The final coupling is accomplished by 
flexible hose. Aviation, April, 1942, 


pages 160, 161, 223, 4 illus. 
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Littelfuse Locked Cap Assembly, U. S. Pat. 1,922,642 


YOU CAN'T LOOSEN THE CAP ON A 


LITTELFUSE! 


No cement used. As diagram shows, fuse 
ends are constricted, providing for exclu- 
sive Littelfuse process of everlasting lock. 
Cap with markings will not be lost! Littel- 
fuse process also waterproofs and hermeti- 
cally seals filament. 


Littelfuse First with Aircraft Fuses. 


Aircraft Industry brought its fuse problems to Littelfuse from begin- 
ning. Littelfuse was first to design fuses especially for aircrait— 
and LITTELFUSE has steadily led the way in products for 
developing demand ever since. Send for complete Catalog. 


LITTELFUSE INC. 


4737 Ravenswood Ave. 
237 Ong St., EL MONTE, (Los Angeles Suburb) CALIF. 


Chicago, Ill. 
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PERIODICALS 


Airplane Descriptions 


England’s ‘‘Fours.” Twenty-four 
years of experience in the design, con- 
struction, and operation of four- 
engined aircraft are reviewed, showing 
how the military load has been in- 
creased from 6,000 to 18,000 Ibs. and 
the range from 600 to 2,000 miles. 
Reasons for the use of four engines are 
shown and the history is traced from 
that day in May, 1918, when a Hand- 
ley Page biplane with four Rolls- 
Royce Eagle engines made its first test 
flight. 

Further developments in commer- 
cial aviation are shown with photo- 
graphs of various British aircraft up 
to the present designs of large military 
airplanes and seaplanes. Various 
methods of mounting the engines are 
discussed, with reference to the tan- 
dem arrangement, the refinement of 
the biplane principle, and the adop- 
tion of the monoplane construction. 

Considerable detail is given about 
the various types of engines used and 
their performance. The article con- 
cludes with descriptions of the four- 
engined British types of bombers in 
use at the present time. Flight, Feb- 
ruary 19, 1942, pages 154c-154h, 155, 
21 illus. 


The Miles Master III. Details are 
reported of the construction and di- 
mensions of the latest advanced 
trainer entering the service of the 
Royal Air Force. Known as the 
Master III, it is built of wood—spruce 
members covered with three ply— 
which gives a rigid structure. The ad- 
vantages of wood for the purpose are 
set forth. Flight, February 19, 1942, 
page 162, 2 illus. 

Two Tri-Quads. Further informa- 
tion is given about British four- 
engined aircraft, supplementing an 
article that appeared in Flight for 
February 19, 1942, reviewed else- 
where in these columns. The Bristol 
Braemar and the Bristol Pullman are 
considered in the article, with data on 
their engines, armament, and _per- 
formance. Flight, March 5, 1942, 
page 209, 2 illus. 

The Westland Whirlwind. A set of 
air photographs and a_ three-view 
drawing of the Westland Whirlwind 
are reproduced, showing the high 
placing of the tailplane which gives it 
a distinctive outline. The fighter is 
said to be both fast and formidable, 
due to its two Rolls-Royce Peregrine 
engines and its armament of four 20- 
mm. Hispano cannon. Additional in- 
formation is given about the layout 
and equipment of the airplane and its 
engines. Flight, March 5, 1942, pages 
194-196, 9 illus. 


The Stirling. What is said to be the 
world’s largest operational bomber, 
the Short Stirling I, is described and 
illustrated in sectioned drawings. The 
development of large bombing air- 
planes is followed from September, 
1939, when the foundations were laid 
for its manufacture in quantity, up to 
the present model which has four 
1,600-hp. Bristol Hercules engines 
giving it a top speed of 280 m.p.h. at 
4,000 ft. and a range of 2,050 miles at 
200 m.p.h. 

The major specifications are set 
forth, including such information 
about the armament as can be pub- 
lished at this time. One notable de- 
velopment that can be described in 
this connection has played a big part 
in strengthening the defenses of this 
bomber—the ‘‘servo feed” of ammu- 
nition to turret-mounted guns. 

Brief mention is made of the per- 
formance characteristics of large bomb- 
ers in general and of this airplane in 
particular. The Aeroplane, February 
27, 1942, pages 239-242, 5 illus. 
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child’s qualities in the air, culled from 
observation of its use by the Royal 
Norwegian Air Force at Toronto and 
discussion of its characteristics with 
the instructors who have been using it 
since the Norwegian training base was 
established. 

Presented advantages of the M-62 
over the present elementary trainers 
used by the Royal Canadian Air 
Force are the low-wing monoplane’s 
basic similarity to the service trainers 
and combat types, its two-position 
flaps, and its hydraulic wheel brakes. 
Topical considerations taken up by 
the author are: the training circuit, 
heavy landings, spins, loops, stall 
turns, and slow rolls. Canadian Avia- 
tion, March, 1942, pages 23-25, 31, 40, 
3 illus. 

The Thunderbolt. Alexander Kle- 
min. In a brief article giving a few 
points on the performance ability of 
the Republic Thunderbolt, the Re- 
search Professor of the Daniel Gug- 
genheim School of Aeronautics at New 
York University answers some of the 
criticism voiced in Congress about our 
progress in designing and producing 
fighting . aircraft. Scientific Ameri- 


can, April, 1942, page 205, 2 illus. 


The Douglas C-54 landing. 
The Boulton Paul ‘‘Defiant’” Two- 


Seater Fighter. Part II. The con- 
clusion of the description of the Boul- 
ton Paul Defiant, this installment ex- 
plains the construction and operation 
of the retractable undercarriage, the 
cowlings, and the hydraulic and pneu- 
matic systems, as well as the power 
plant, a 1,030-hp. Rolls-Royce Merlin 
III. The cockpit arrangement and 
the installation and application of the 
Boulton Paul four-gun power turret 
are also explained. The Engineer, 
February 20, 1942, pages 156-158, 5 
illus. 

Flying the Fairchild Trainer. Ron- 
ald A. Keith. An improved edition of 
the Fairchild M-62 elementary trainer 
is being supplied to the Royal Cana- 
dian Air Force and will become stand- 
ard initial flying equipment in the Air 
Training Plan. This article supplies a 
first-hand description of the Fair- 


Defiant Two-Seater Fighter. Indi- 
cating its constructional features, this 
description of the Boulton Paul De- 
fiant covers wing form, fuselages, cen- 
ter section and main planes, detach- 
able leading-edge, tailplane, and fin. 
It also stresses the importance of the 
four-gun turret amidship of this low- 
wing cantilever monoplane. Aircraft 
Production, March, 1942, pages 224- 
228, 16 illus. 

The Bristol Hercules. Part II. 
J. A. Oates. The second of three in- 
stallments on the manufacture of 14 
cylinder Hercules double-row, sleeve- 
valve engines describes the machining 
operations of several of the more im- 
portant components. Details are 
given on the production of the master 
connecting rod, airscrew shaft, and 
cylinder head and the manufacturing 
processes of the sleeve ball and hous- 
ing. Particular attention is called to 
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the division of operations for the 
master connecting rod into 120 simple 
parts that can be performed by female 
or semi-skilled labor. Aircraft Pro- 
duction, March, 1942, pages 243-253, 
35 illus. 

Security Airster. Description of the 
low-wing, two-place, side-by-side Se- 
curity Airster. Powered by a 125-hp., 
five-cylinder Security S-5 engine, also 
described in the article, this trainer 
features full-folding wings which per- 
mit this 40-ft. airplane to be stored 
conveniently in a width of 13 ft. 4 in. 
Aviation, April, 1942, page 150, 3 illus. 

British Ministry of Aircraft Produc- 
tion’s Notes on the Structure of Ger- 
man Airplanes. Three articles herald 
a series of official releases by the Brit- 
ish Ministry of Aircraft Production on 
German aircraft. In the first, the 
structural details of the Heinkel, the 
Junkers, the Messerschmitt, and the 
Dornier are surveyed. In the second, 
descriptive data on the Me 109F-1-2 
are given and the basic points of differ- 
ence between the programs of tests of 
the Me 109F-1-2 and the Me 109E are 
discussed. The third article covers a 
comparison of the aerodynamic fea- 
tures of the Me 109F-2 with the Me 
109E. Commercial Aviation, March, 
1942, pages 37, 38, 40, 42, 44, 48, 50, 52, 
100, 18 illus. 

Boeing B-17E Heavy Bomber. De- 
scription of the latest type Boeing 
B-17E four-engined heavy bomber, 
noting some of the alterations and 
modernizations which have been in- 
corporated to improve the airplane’s 
performance and defendability. Aero 
Digest, April, 1942, page 138, 2 illus. 

The Ryan ST3-S Seaplane. De- 
tailed descriptions of the contour and 
construction of the two-place, low- 
wing tandem-seated Ryan ST3-S 
monoplane trainer. Powered by a 160- 
hp. Kinner R-55 engine and equipped 
with Edo twin floats, the trainer can 
be flown for extended periods “hands 
off,” even in fairly gusty air. Per- 
formance figures and dimensions are 
provided in the article. Aero Digest, 
April, 1942, pages 115, 116, 6 illus. 

The Short ‘‘Stirling’? Bomber. De- 
tailed description of the four-engined 
midwing Short Stirling bomber. De- 
spite the fact that its fuselage length 
is almost 20 ft. longer than the Boeing 
B-17, the Stirling’s wingspan is only 
99 ft. The bomber is powered by 
either four Bristol Hercules or Wright 
Cyclone engines and is armed with 
three power turrets, twin guns in the 
nose and atop the fuselage, and a four- 
gun turret behind the rudder. Aero 
Digest, April, 1942, pages 147, 148, 
153, 154, 9 illus. 

The Boulton-Paul ‘‘Defiant” Two- 
Seater Fighter. Description of the 
design and construction of the Boul- 
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ton Paul Defiant two-place low-wing 
fighter. Powered by a 12-cylinder 
1,030-hp. Rolls-Royce Merlin engine, 
this airplane features a power-driven 
turret mounting four 0.303 machine 
guns, permitting the pilot complete 
freedom to maneuver the airplane 
while the gunner carries on the actual 
combat. Aero Digest, April, 1942, 
pages 144, 154, 3 illus. 

British Reports on German Aero- 
planes. Reports of the Ministry of 
Aircraft Production on the German 
war aircraft are published exactly as 
issued, complete with the original 
illustrations, to which the magazine 
has added only general aspect draw- 
ings of the Me 109E and Me 109F and 
the Ju 88A-6. Only six types of Ger- 
man airplanes are of interest at pres- 
ent in England, the Heinkel He 11 
bomber, the Junkers Ju 87 and Ju 88 
dive bombers, the Messerschmitt Me 
109 and Me 110 fighters and the Dor- 
nier Do 17 bomber. There are varia- 
tions on some of these, but since the 
fundamental structures are not 
affected, they are not mentioned in 
these notes. 

The study is divided into six main 
sections, covering a general review of 
structural practice, a superficial ex- 
amination of the Ju 88A-6, perform- 
ance trials of the Ju 88A-6 and the Me 
109E, performance tests on the Me 
109F!/,, and an aerodynamic com- 
parison of the Me 109F and Me 109E. 
{ach descriptive section is subdi- 
vided into considerations of the in- 
dividual characteristics of the air- 
plane studied, and the performance 
trials are recorded under the head- 
ings of a description of the air- 
craft, the program of tests, and the 
results obtained. Illustrations include 
three-view drawings of the airplanes, 
sketches of individual parts, and per- 
formance curves. Aircraft Engineer- 
ing, March, 1942, pages 62-75, 44 
illus. 


Airplane Spotting 


Homemade Plane Detector. In- 
structions are given for making at 
home an aircraft detection device at a 
cost of less than $50. Simple drawings 
show the construction of the wooden 
mounting and the wiring diagram for 
the amplifier chassis. Photographs 
illustrate the interior mechanism and 
the finished detector in operation. 
Popular Science, May, 1942, pages 71, 
72, 6 illus. 

Recognition Proficiency Proposal. 
R. A. Saville-Sneath. A simplified 
recognition system of outline draw- 
ings for primary students of aircraft 
spotting is presented. This system 
omits all nonessential and distracting 
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details, concentrating on the outlines 
and basic characteristics of the air- 
planes in order to accelerate the speed 
of recognition. Aeronautics, March, 
1942, pages 32-34, 9 illus. 


Armament 


A Development of the ‘‘Bristol” 
Hydraulic System as Applied to the 
‘Bristol’? Gun Turret. Based on the 
history of its development, this is a de- 
tailed description of the hydraulic sys- 
tem upon which the successful de- 
velopment of the power-driven gun 
turret has depended. Simplicity, re- 
liability, and lightness of weight were 
the three great factors sought. In 
addition to incorporating these, other 
advantages of the Bristol hydraulic 
system cited are: greater flexibility of 
control, a quick yet smooth reversal of 
motion without shock, a useful “‘slip”’ 
for overloads or obstruction, a con- 
venient location of transmission mem- 
bers, and the use of relief or control 
valves to safeguard against overload- 
ing. Commercial Aviation, March, 
1942, pages 72, 74, 80, 3 illus. 

Fire Power for Allied Planes. J. I. 
Waddington. A comparison of the 
weight of armament of Allied and 
Axis single-seater fighters, indicating 
that the British weapon superiority is 
a product of constant development 
since 1935. The conditions that have 
necessitated increased fire power, in- 
troducing shell-firing cannon and simi- 
lar devices, are outlined. Aero Digest, 
April, 1942, pages 1438, 154, 4 illus. 


Avigation 


Square Sweeps. “Navigator.” 
Searching by airplane for a certain 
ground position or object at sea calls 
for a precise method under which the 
pilot may know that he is covering the 
surface thoroughly and progressively, 
wasting no time in going over the 
same space twice and enabling him to 
plot his dead-reckoning position at any 
given time. Such a method is de- 
scribed, covering the navigational 
computer which reproduces a part of 
the triangle of velocities by means of 
an endless fan diagram on rollers. An 
example is worked out to show the 
practical operation of the instrument, 
charts, and forms used. The Aero- 
plane, March 6, 1942, pages 274, 275, 
5 illus. 

The Stars This April. Warren C. 
Youngclaus. An introduction to the 
theory of celestial avigation, giving 
the use of the sextant, the method of 
stellar observation, and the particular 
stars that are applied to avigational 
observation during April. Aero Di- 
gest, April, 1942, pages 82, 85, 159, 4 
illus. 
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Civil Air Defense 


Trainingthe C.A.P. Alfred Toombs. 
This is an account of the twelve man- 
datory subjects all C.A.P. enrollees— 
ground, as well as flying, personnel— 
must study to qualify them as mem- 
bers of the semi-military organiza- 
tion. Basic courses that must be 
studied are: Military Courtesy and 
Discipline, Infantry Drill Regulations 
for Foot Troops Without Arms, Lo- 
eal Civilian Defense Familiarization, 
First-Aid Course for Civilian Defense, 
Interior Guard Duty, Defense Against 
Gas, Airport Protection, Crash Pro- 
cedure, Organization of the Army, 
Organization of the Navy, Organiza- 
tion of the Army Air Forces, and Or- 
ganization of the Office of Civilian 
Defense. The job of organization is 
depicted as the enrollment, classifica- 
tion, and organization of people with 
basic aviation skills and abilities and 
the subsequent primary defense train- 
ing that will make them of maximum 
value to the forces of the United 
States. Flying and Popular Aviation, 
May, 1942, pages 49, 50, 96, 2 illus. 


Civil Aviation 
Plywood Floats for Light Planes. 
Don B. Reagan. Directing attention 
to the fact that there are great num- 
bers of bodies of water suitable for the 
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operation of light seaplanes and that 
these waterways are often more ac- 
cessible to the Jarge cities than mu- 
nicipal airports, this article tells of the 
development of plywood floats for 
such craft. Use of this material in- 
stead of strategic metals needed for 
war purposes would facilitate the pro- 
duction of light aircraft for civilian 
training and make possible the con- 
tinuation of civil aviation despite the 
restrictions imposed by war. Dizte 
Air News, March, 1942, pages 11, 12, 
17, 1 illus. 

Wartime Rules Close 75 % of Civil 
Fields. A report based on Civil Aero- 
nautics Board records shows that as of 
February 26, 1942, only 600 of the 
2,372 regular civil landing areas in the 
United States had been able to meet 
the wartime federal requirements. Al- 
though some 75 per cent of the coun- 
try’s civil landing facilities have been 
closed to unscheduled civil flight opera- 
tions, Civil Air Patrol units through- 
out the country are volunteering for 
the necessary guard duty, and it is ex- 
pected that several hundred addi- 
tional fields are to be reopened. A list 
of the operating and closed facilities 
shows that the 600 approved fields 
and seaplane bases are located in 46 
states and the District of Columbia. 
American Aviation, March 15, 1942, 
page 16. 


Design 


The Groundloop and the Ercoupe. 


Wolfgang Langewiesche. With cor- 
ollary explanations about the nature 
of groundloops and why they are 
caused by conventional landing gear, 
this gives the advantages of tricycle 
landing gear. It refutes the theory 
that this type of equipment does not 
work effectively in a cross-wind by re- 
viewing the technique of landing 
cross-wind in a tricycle gear, two- 
control airplane such as the Ereoupe 
or Skyfarer. Indications of why this 
misconception has been widespread 
are followed up by the prediction that 
the tricycle landing gear will be stand- 
ard equipment for the airplane of 
the not-so-distant future. Air Facts, 
April, 1942, pages 20-27. 

Details of the Messerschmitt Me 
110. An analysis made by Vultee en- 
gineers states that the performance of 
the Me 110 is good, its armament 
heavy, and its instruments and con- 
trols adequate and that it is excep- 
tionally adaptable for mass produc- 
tion. However, self-sealing fuel and 
oil tanks, among other parts, are 
deemed greatly inferior to those of 
American manufacture. Southern 
i April, 1942, pages 21, 24, 2 
illus. 


The Importance of Proper Seat De- 
sign in Military Aircraft Construction. 
An explanation of the structure of 
Warren McArthur Seats based on a 
favorable strength-to-weight ratio. 
Advantages claimed for this unit 
method are standardization and easy 
adaptation to aircraft design. Com- 
mercial Aviation, March, 1942, page 
30, 2 illus. 

Crashproof Fuel Tanks. J. W. 
Baird. A condensation of a paper de- 
livered before the National Aeronau- 
tics Meeting of the Society of Auto- 
motive Engineers on tanks con- 
structed to offer the highest resistance 
to rupture, with a view to decreasing 
fire and explosion hazards. The ar- 
ticle traces the development of vari- 
ous steps in reducing this hazard from 
World War I to the present and 
points out the influence that military 
dangers have had on this type of tank 
development. Various types of Brit- 
ish and U.S. crashproof and self-seal- 
ing tanks are described. Aero Digest, 
April, 1942, pages 130, 133, 134, 136, 
154, 7 illus. 

Engineering Problems in Air Carge 
Transportation. Ray D. Kelly and 
Wilfred W. Davies. A digest of a 
paper delivered before the National 
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Aeronautics Meeting of the Society of 
Automotive Engineers, presenting the 
general considerations for the design 
of future air freight carriers. The 
range of operation, performance, cost, 
size, safety factors, and methods for 
handling freight are among the fea- 
tures discussed. Aero Digest, April, 
1942, pages 110, 159, 160-168, 6 illus. 

Lofting Problems of Streamlined 
Bodies. Carter M. Hartley and Roy 
A. Liming. The fifth in a series on the 
mathematical method of fairing 
streamlined bodies, this installment 
offers a method for lofting which ap- 
plies the information secured by cor- 
relating or matching second-degree 
curves. Aero Digest, April, 1942, 
pages 126, 129, 259, 260, 5 illus. 

Float Design. H. R. Foottit. A 
description and analysis of the de- 
velopment of the single-step pontoon 
to break suction and hasten seaplane 
take-off. Diagrams aid in the expla- 
nation of how this is effected. Flying 
and Popular Aviation, May, 1942, 
pages 47, 48, 92, 6 illus. 


Engines 


1200 pk! De Jumo 211 van Junk- 
ers (1,200 hp.! The Junkers Jumo 
211). A detailed description of this 
supercharged twelve-cylinder, four- 
cycle inverted V engine which has 
been developed from the Jumo 210. 
Its maximum output is 1,200 hp. at 
2,700 r.p.m. The intake stroke is 
short in order to prevent unfavorably 
high intake speeds. It has a gear- 
driven two-speed supercharger which 
is equipped with an automatic inlet 
pressure control. The engine is fed by 
means of the fuel injection method and 
is cooled by water under pressure. Its 
frontal surface is very small, assuring 
an aerodynamically favorable installa- 
tion. Vliegwereld, January 1, 1942, 
page 754, 2 illus. 

Current Problems in Light Airplane 
Engines. RalphS. White. The chief 
of the Power Plant Section of the 
Civil Aeronautics Administration out- 
lines some of the current problems in 
light airplane engines with particular 
reference to the opposed four-cylinder 
type producing less than 100 hp. By 
means of charts on power plant failure 
statistics, methods for investigating, 
tabulating, analyzing, and making 
corrections for average service troubles 
are presented. Additional general 
servicing problems such as parts re- 
placement, icing, lower octane fuel, 
overhaul, vibration, and other matters 
are also treated. S.A.E. Journal, 
April, 1942, pages 141-159. 

A British Masterpiece. G. Geoffrey 
Smith. The development of the pres- 
ent Rolls-Royce Merlin XX is traced 
with emphasis on the fact that it is 
fundamentally the same design as the 
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IN WAR AS IN PEACE 


For 17 years the Edo organization has applied 
itself to the building of all-metal seaplane floats. 
Early it was recognized that the production of 
float gear to the highest engineering standards 
would claim the full energies and technical skill 
of an entire organization—research, engineering, 


manufacturing and flight testing. 


Holding to its special field, Edo has kept pace, 
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Examples of identical models in use on both Civil and Military airplanes 


North American O-47A— 
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step by step, with aviation’s far-reaching advances, 


Today Edo floats are not only the most numerous 
in service but are recognized as “standard the 
world over”—unsurpassed for efficiency in the 


air and on the water. 


No greater proof of the inherent soundness of 
E-do design and construction could be asked than 
the simple fact that standard “commercial” Edo 


Twin Float installations—without modi- 


fication—are now capably serving on 
naval and military aircraft of the United 
States and allied nations. 

If you are a civilian pilot—in CPTP 
training, on CAP duty, or serving in other 
ways—you may equip your plane with 
standard Edo Floats with the knowledge 
that better floats are not made. For de- 
tails, write Edo Aircraft Corporation, 


113 Second St., College Point, L. I., N.Y. 
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Kestrel which was in production as far 
back as 1932. The advantages of con- 
centrating on a single fundamental de- 
sign with progressive improvements 
and modifications are set forth. For 
example, the rocker gear, as well as 
the general mechanism of the later 
types, is dimensionally the same as 
the original Merlin II, giving inter- 
changeability and minimizing the 
problem of stores and spares in scat- 
tered establishments. Further bene- 
fits are found through enabling the 
staff to center upon their task of ex- 
tracting greater power and enhanced 
qualities of endurance from a type 
with which they are fully familiar. 
This method has enabled the makers 
to reduce the man-hours in production 
to a fifth of the number originally re- 
quired. Such a production technique 
is said to have made possible the out- 
put of perhaps six engines in place of 
one produced by piecemeal methods. 

Examples are cited of the improve- 
ments derived from these methods of 
designing for production and from the 
close cooperation of the production 
and foundry personnel with the de- 
signing staff. 

The writer then goes on to a de- 
scription of the new Merlin XX, giv- 
ing as much detail as can be published 
and crediting a large part of the im- 
proved performance of this newest 
model to the two-speed supercharger. 
This supercharger has a low-gear ratio 
of 8.15 to 1 and a high-gear ratio of 
9.49 to 1. A brief description of the 
supercharger follows, with the state- 
ment that using 100-octane fuel, the 
power rating has been increased by 
nearly 250 hp. At the rating of 1,280 
b.hp. the engine has a weight of 1.13 
lbs. per horsepower. 

Additional details are revealed of 
the manufacture of the various parts 
of the engine and the methods used in 
building and testing it. All of the 
foregoing material was gathered by 
the writer during a visit to the Rolls- 
Royce plants at the invitation of the 
manufacturers and with the approval 
of the Ministry of Aircraft Produe- 
tion. Flight, February 26, 1942, pages 
176a-176g, 15 illus.; also The Aero- 
plane, February 27, 1942, pages 248, 
249, 1 illus.; also The Engineer, Feb- 
ruary 27, 1942, pages 178-180, 3 
illus., and March 6, 1942, pages 199, 
200, 2 illus. 


Fuel 


Gasoline Miracles—Higher Octane 
Aviation Fuels, But Not for Hitler. 
Sidney J. French. In layman’s lan- 
guage the Professor of Chemistry at 
Colgate University tells how high- 
octane gasoline is made for the combat 
aircraft of the Allied Nations and for 
Other essential users of aircraft. He 
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illustrates his text with simplified dia- 
grams showing the chemical and 
molecular structure of the ingredients 
of modern aviation fuels. Scientific 
American, April, 1942, pages 167-170, 
11 illus. 


Gliding and Soaring 


Barringer Tells of Glider Tests, 
Nazi Developments. Lewin B. Bar- 
ringer, glider specialist in charge of 
the Army glider program, states that 
the value of gliders for surprise attack 
was amply demonstrated in Belgium 
and Crete and that now they are being 
used to transport material and _ per- 
sonnel in Libya and the Crimea. He 
tells of the progress being made in 
glider development by the Army Air 
Forces and the work of the Air Corps’ 
first gliding school at Condor Field, 
California. American Aviation,March 
15, 1942, page 14, 1 illus. 

Military Transport Gliders Could 
Be Made in Canada. W. J. Jakimiuk 
and W. Czerwinski. A survey of the 
advantages of gliders for troop and 
war-material transportation and the 
feasibility of building these gliders in 
Canada. Stating that Canada has the 
designers as well as the materials and 
equipment to build motorless air- 
planes, plus excellent terrain for train- 
ing, the writers maintain that glider 
production would not interfere with 
any other war industry. 

Reviewed are the advantages of 
glider transport, saving of fuel, tac- 
tical value of transport gliders, para- 
chute dispersion, the transportation of 
tanks by air, and the technique of 
flight. Details are given, too, on the 
take-off, the tow rope release, long- 
distance flights and landings, towing 
planes, and the design and production 
of transport gliders. Canadian Avia- 
tion, March, 1942, pages 26-30, 40, 6 
illus. 

In the Army and Navy Schools. A 
discussion of the Army glider pilot 
training activities at Twenty-Nine 
Palms, California, which demonstrates 
the expansion of the gliding program 
for military purposes. It is indicated 
that motorless flight will aid the na- 
tion’s air attack strategy and perhaps 
open new avenues of aerial transport 
after the war. The Sportsman Pilot, 
March 15, 1942, pages 14, 15, 28, 6 
illus. 

Soaring Comes of Age. Charles T. 
Malone. First of two articles tracing 
the history of gliding in the United 
States and exhorting its importance to 
our military training program. Indi- 
cation is made of the probability of the 
establishment of a nation-wide glider 
training program because of the recog- 
nition of the value of soaring for 
transport purposes and low-cost pilot 
training forced on us by its successful 
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use in Crete and the low countries. 
Flying and Popular Aviation, May, 
1942, pages 438, 44, 60, 62, 4 illus. 


History 


Ingenuity in 1910. The editor of 
Flight writes of the present-day fea- 
tures of airplane design, such as coun- 
terrotating airscrews with metal blades 
and adjustable pitch, high-aspect ratio 
wings and elliptical planform, and 
totally enclosed cabins. Ideas de- 
veloped as long ago as 1907, 1910, and 
1911 are mentioned and compared 
with current practice. Flight, March 
12, 1942, pages 228, 229, 5 illus. 


Hydraulics 


Design and Material for Hydraulic 
Packings. J. N. Smith. A study of 
the conditions under which aircraft 
hydraulic devices must operate and 
the effect of these conditions upon 
various types of leather and other 
packings used in hydraulic installa- 
tions. The desirable qualities of 
leather as packing and problems of 
support, design, and standardization 
are discussed in this article. Aero 
Digest, April, 1942, pages 119, 120, 
122, 10 illus. 


Icing 


Danger: Ice on Aircraft. B. C. 
Haynes. Describing the three prin- 
cipal types of ice—glaze or clear ice, 
rime ice, and frost—and their effects 
on aircraft operation, this C.A.B. 
meteorologist lists the ‘‘dont’s’”’ to be 
followed in order to prevent and es- 
cape their hazards. Canadian Avia- 
tion, March, 1942, pages 32-34, 39, 3 
illus. 

Ice Detector on Plane Wings Warns 
Pilot to Use De-Icer; Measures Coat- 
ing Thickness. A device set into the 
leading edge of a wing is operated by 
the thickening coating of ice as it 
forms, moving forward a shaft which 
makes and breaks electric circuits in 
such manner as to light lamps to warn 
the pilot to turn on the deicer. It can 
also be arranged to turn on the deicer 
automatically when a predetermined 
thickness of ice is reached. Popular 
Science, May, 1942, page 115, 3 illus. 


Inspection 


Trends in the Technique of Indus- 


trial Radiography. Herman E. See- 
mann. This paper reviews and ana- 
lyzes the principal factors involved in 
modern methods of radiographing ma- 
terials. Radiographic methods of in- 
spection and control are being ex- 
panded under the impetus of the war 
program, expediting the development 
of new apparatus and materials for the 
application of this science to industry. 

The use of intensifying screens is 
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dealt with, as well as lead screens, 
with comments on the use of the 
latter. Determination of the focal 
spot and the effects of variable illumi- 
nation are explained. The article goes 
on to a consideration of the problems 
of filtration and the use of x-ray and 
gamma-ray films. The difference be- 
tween microradiography and ordinary 
radiography is also explained. A.S.- 
T.M. Bulletin, March, 1942, pages 21- 
26, 5 illus. 

A Study of Secondary Radiation in 
Relation to the Radiography of Air- 
craft Castings. L. W. Ball. Precision 
is necessary in the control of all fac- 
tors in the radiography of aircraft 
castings, and it can be attained even 
under mass production conditions. 
How a thorough technique is worked 
out by the “Technique Film” method 
from the calibration charts and a 
study of the geometry and stress func- 
tions of the casting is told in this 
paper. This technique is applied to 
the pilot casting and, after proper ap- 
proval, the technique film and a cor- 
responding technique form are filled 
so that subsequent radiography of the 
pattern becomes a matter of routine. 

In this paper it is shown that all of 
the effects of secondary radiation can 
be taken into account when preparing 
these technique films and that inspec- 
tion failures due to secondary radia- 
tions can be avoided. 
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The writer goes on to describe ex- 
periments and the methods of apply- 
ing results that are applicable to one 
or more kinds of x-ray apparatus. 
Studies are made of the forward trans- 
mitted scatter and the reflected scat- 
ter and methods of application of scat- 
ter measurements in practice are de- 
scribed. 
Althoug! 

primarily to al 
now being 
steel and res 
be presente 
T.M. Bull 
33, 12 illus 


hese experiments reter 
iminum alloy, they are 
plied to magnesium and 
ilts for these metals will 
1 in later papers. A.S.- 

March, 1942, pages 27- 


Instruments 


Flying As It Was. Joy Bright Han- 
cock and Earl Burton. A ecbronicle of 
early Navy flight instruments, which 
concludes the declaration that 
throughout the period of instrument 
development there has always been an 
endeavor reduce both size and 
weight. Simplification, standardiza- 
tion, and logical panel placement of in- 


struments sented problems for 
many years, but the constant ex- 
change of ideas between’ operators, de- 
signers, and manufacturers has pro- 


duced highly successful results. While 
lane instrument panel may 
icture of bewildering intri- 

ininitiated, to the pilot it 
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is a means of guiding him te his desti- 
nation. The Sportsman Pilot, March 
15, 1942, pages 18, 19, 32, 34, 36, 8 
illus. 


Jet Propulsion 


Propless Plane with Hollow Fuse- 
lage Is Jet-Propelled. A brief de- 
scription of the Italian 
Campini jet-propelled airplane ap- 
pears, with a schematic sectional dia- 
gram and a drawing of the exterior. 
Popular Science, May, 1942, page 129, 
2 illus. 

More About Jet Propulsion. G, 
Geoffrey Smith. Further comment is 
made concerning the wide publicity 
given the Caproni-Campini jet-pro- 
pelled aircraft. Although details are 
lacking, a brief description of the 
method of operation appears, it being 
stated that there are advantages, par- 
ticularly at speeds approaching the 
velocity of sound, although there is no 
suggestion that such speeds had been 
accomplished on the machine under 
consideration. From another foreign 
source it is conjectured that the en- 
gine employed is of Isotta-Fraschini 
manufacture, rated at 440 hp., 2,000 
r.p.m., at a 13,120-ft. altitude, being‘s 
seven-cylinder, air-cooled, super- 
charged radial. 

From a Spanish aviation journal 
some further information is taken 
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MOVE MATERIAL the Easy Way 


about the flight of this aircraft on 
November 30, 1941, when a speed of 
about 130 m.p.h. was averaged al- 
though fuel consumption was high. 

Reference is made to an article in 
Flight of December 4, 1941, giving 
some of the details of the air passages 
and methods of adjusting the size of 
the duct to meet varying conditions. 
Additional information is published 
concerning the design and adjustment 
of the nozzle aperture. The same arti- 
cle gives some further details about a 
German scheme of jet propulsion 
sponsored by the firm of Ernst Hein- 
kel. This appears to utilize a turbine 
and compressor in combination, of 
which a sketch is shown and a brief de- 
scription is given. Flight, February 
19, 1942, pages 153, 154, 3 illus. 


Lighter-Than-Air 


Balloon Command. J. C. Trewin. 
A study of the history, function, and 
operation of the R.A.F. Balloon Com- 
mand, which operates the balloon bar- 
rages both in the vicinity of important 
defense areas and as convoy and ma- 
rine guards, flying above cutters, pa- 
trol and transfer launches, and on the 
convoy vessels themselves. Aero- 
nautics, March, 1942, pages 28-30, 3 
illus. 

Barrage Balloons Over Land and 
Sea. J. I. Waddington. An examina- 
tion of the British experiences with bar- 
rage balloons as an integral part of the 
air defense system. The construction 
of the balloons themselves, their 
tackle, rigging, and winches are 
studied, as well as their placing and 
application as defense barriers for 
both land and marine operations. 
Aviation, April, 1942, pages 157, 214, 
217, 3 illus. 


Lubrication 


Features of Lubrication. A detailed 
study is reported of the structural 
changes in bearing faces during opera- 
tion and how lubrication affects them. 
The fundamental principles of lubrica- 
tion are outlined with reference to 
various metals used, the action having 
been studied with the aid of the 
electron-diffraction camera which goes 
beyond the range of optical resolution 
by the microscope used by the metal- 
lurgist. The writer goes on to explain 
how bearing structures affect lubrica- 
tion, the behavior of lubricants, and 
the characteristics of colloidal graph- 
ite. The article concludes with a con- 
sideration of the practical problems of 
lubrication in the aeronautical field. 
Flight, February 26, 1942, pages 182, 
183, 4 illus. 

Coolant and Washing Systems. A 
study of the Alfa-Laval Systems for 
economic coolant purification under 
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quantity production conditions in the 
aircraft industry, accompanied by dia- 
grams illustrating typical machine 
shop applications. Since abrasive proc- 
esses such as grinding, honing, and 
superfinishing must now produce sur- 
face finishes often measured in micro- 
inches, it is pointed out that coolant 
liquids must be absolutely devoid of 
any abrasive and metal particles. 
Methods of accomplishing this are 
shown. Aircraft Production, March, 
1942, pages 237-240, 8 illus. 

Bearings and Lubrication. R. J. 
Piggott. Troubles with bearings, es- 
pecially those used in heavy-duty, 
high-speed internal combustion en- 
gines for automotive and aeronautical 
equipment, are analyzed from the 
standpoint of the practical application 
of the theory of the bearing and its 
lubrication. A brief survey is made of 
the basic principles on which an ordi- 
nary bearing works and of the func- 
tions of the lubricant. The behavior 
of the bearing is studied without load 
and when a load is applied. Types of 
lubrication are classified, with a dis- 
cussion of the assumption of a wedge 
shape by the film of lubricant, known 
as the ‘‘Reynolds wedge,” by which 
the film develops lateral pressure to 
support the load. The writer states 
that the important thing in designing 
a bearing is to determine the amount 
of eccentricity that will occur under 
given load per square inch of projected 
bearing area, rubbing speed, viscosity, 
and clearance. 

Points of departure of actual bear- 
ings from theoretic assumptions are 
grouped in five important particulars, 
which may be given in brief as follows: 
(1) mathematical solution is compli- 
cated by the flow path resulting from 
end leakage; (2) lowered viscosity of 
lubricant through heat generation and 
shaft displacement; (3) irregular heat 
dissipation provided generally only by 
the adjacent engine parts and the 
lubricant itself, while added heat may 
be imposed by transfer from the com- 
bustion chamber; (4) varying effects 
of bearing grooving and of changes in 
oil-feed pressure on the load-carrying 
capacity; (5) faulty alignment of 
shaft or bearing, or distortions under 
load. 

The functions and effects of oil are 
explained, followed by discussions of 
grooving, conditions of film break- 
down, use of babbitt, and cooling of 
the oil. Examples of copper-lead 
bearing surfaces are given, illustrated 
by photomicrographs. How troubles 
can be avoided by attention to design 
is emphasized. The article concludes 
with comments on grease and solid 
lubricants and on the lubrication of 
ball and roller bearings. Mechanical 
Engineering, April, 1942, pages 259- 
269, 30 illus. 


Maintenance 


Major Inspection. Gordon H. G. 
Garbett. Directions are given for an 
advanced type of line inspection on 
modern aircraft, indicating many of 
the new points for careful scrutiny 
which include the retractable under- 
carriage, constant-speed propeller, and 
instruments made necessary by mod- 
ern design, as well as the traditional 
points for routine inspection. A gen- 
eral procedure is recommended. Aero- 
nautics, March, 1942, pages 41-43, 5 
illus. 

Aircraft Maintenance. W. E. 
Koneczny. The first of a series of 
articles on the maintenance of non- 
scheduled aircraft, this installment in- 
dicates some of the unusual instances 
in which careless maintenance caused 
accidents. A standard procedure for 
inspecting and maintaining the air- 
craft control system is also given. 
Aero Digest, April, 1942, page 124. 


Materials 


Synthetic Rubber. John 8S. Trevor. 
Faced with the loss of its main source 
of natural rubber in Malaya, the 
British government looks to synthetic 
products, chiefly from the United 
States. This article compares the 
qualities of the various syntheties 
produced in the United States with 
natural rubber in the light of rubber’s 
uses in aircraft and indicates the size 
of the potential sources in the United 
States. Aeronautics, March, 1942, 
pages 25, 26. 

Aircraft Quality Timber in India. 
Progress is reported in the application 
of the native timbers of India to air- 
craft construction. A joint investiga- 
tion by the civil aircraft authorities 
and the Forest Research Institute has 
disclosed that modern methods of con- 
struction have made possible the use 
of short lengths of timber instead of 
the long spars of almost faultless lum- 
ber that were formerly required but 
could not be produced from Indian 
spruce or fir, so that native sources of 
supply can now be utilized. More- 
over, fairly large quantities of Indian 
spruce of aircraft quality have re- 
cently been discovered, as well as 
other Indian timbers that were un- 
known during the first World War. 
These have been found to have the 
same weight and strength as sitka 
spruce. Modern forms of lamination 
have also helped in the utilization of 
short lengths, whereas formerly only 
one long piece of solid wood was ac- 
ceptable. Laminated wood propellers 
have recently been made by the Forest 
Service Institute from woods other 
than Indian padauk and have been re- 
ported as satisfactory. Indian Avia- 
tion, November, 1941, pages 284, 285. 
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1. Armature-bearing- pin 
damper spring posi- 
tions armature at all 
times, prevents vibra- 


tion of armature. 


2. Armature-arm damper 
spring prevents false 
operation and exces- 


sive wear of bearing. 
3. Long-lived contacts. 
4. Heavy-duty coil termi- 
nals. 
5. Impregnated coil im- 
pervious to moisture. 
6. Large spring capacity. 
7. Special armature and 
spring bushings of 


heat-resisting phenol 
fibre. 


8. Lock washers on arma- 
ture yoke screws to 


prevent loosening. 
9. Four mounting holes. 


10. Adjustable or fixed 
residual. 


ACH point is an important 

reason why Automatic Elec- 
tric Aviation Relays are the 
choice of engineers for the na- 
tion’s leading makers of aircraft 
and aircraft accessories. Both in 
the air and on the ground, these 
relays have proved to be insur- 
ance against failure, providing 
absolute dependability and long 
life under severe conditions. 

The relay shown above is the 
Type 18, which heads a long 
list of Automatic Electric relays 
now “in active service’ in a 
wide variety of aircraft appli- 
cations. 

There’s an Automatic Electric 
relay to serve your: needs, no 
matter what your require- 
ments may be. Our new Catalog 
4071-C shows the complete 
range of Automatic Electric re- 
lays and other electric control 
apparatus. 


Write today for your copy. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. Van Buren Street, Chicago, Ill. 
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Tus is more than a war of mechanical 
monsters clashing in the night 
more than a war of production. 


It is a war for markets—your markets! 
The Axis wants your business—wants to 
destroy it for once and all. 


With so much at stake, there is no 
doubt you will want to do everything 
you can to meet this Axis threat. Two 
ways are open: Speed production and 
BUY BONDS. The only answer to 
enemy tanks and planes is more Ameri- 
can tanks and planes—and your regular, 
month-by-month purchases of Defense 
Bonds will help supply them. 
and keep buying. 


HOW THE PAY-ROLL 
SAVINGS PLAN HELPS 


When you install the Pay-Roll Savings 
Plan (approved by organized labor), 
you not only perform a service for your 
country but for your employees. Simple 
to install, the Plan provides for regular 
purchases of Defense Bonds through 
voluntary pay roll allotments. 


Buy now 


Write for details today! Treasury Department, 
Section R, 709 Twelfth Street, NW., Washington, D. C. 


U.S. SAVINGS 


Bonds Stamps 
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| AERONAUTICAL ENGINEERING REVIEW 


Rubbe 
Gs 
the Uni 
producir 
consider, 
of gettin 
plies of 1 
is made 
Reclaim 
thetics 
point of 
the volu 
position 
regard t 
aircraft 


neering, 


Gas I 
Altitude 
Exchan 
is studi 
questio! 
high-alt 
tory sy 
simulat 
the pre 
ing OX) 
handics 
survive 
to 30 n 

It is 
40,000 
monar} 
level, | 
leads t 
duces : 
bon di 
ciated 
oxygel 
oxygel 
able m 
state ¢ 
by bre 
tion at 
is reat 
arterig 
iting 
subjec 
times 
the ar 
tained 
Aeron 
pages 

Sor 
diogre 
for 
mann 
cernit 
gram 
exami 
cadet 
postu 
tions 
gram: 
of se 

that ; 

of a 

reach 

gram 


| NTS | 
@ WA ‘WE 
/ ye AX NESS 
) you | 
ZIG 
| 


VIEW 


Rubber and the Aircraft Industry. 
T. L. Garner. In view of the loss to 
the United Nations of the rubber- 
producing districts in the East Indies, 
consideration is given to the problems 
of getting along without the usual sup- 
plies of that commodity and a survey 
is made of the substitutes available. 
Reclaimed rubber and the various syn- 
thetics are reviewed from the stand- 
point of methods of production and 
the volume to be realized. The future 
position is forecast, particularly with 
regard to the essential rubber parts for 
aircraft construction. Aircraft Engi- 
neering, March, 1942, pages 87, 90. 


Medicine 


Gas Exchange in the Lungs at High 
Altitudes. D. B. Dill and F. G. Hall. 
Exchange of gases in the lungs of man 
is studied in an attempt to answer the 
question as to what limits are set to 
high-altitude flight by man’s respira- 
tory system. Tests are described at 
simulated altitudes up to 44,000 ft. in 
the pressures chamber while breath- 
ing oxygen. There was considerable 
handicap at 44,000 ft., but four men 
survived six exposures lasting from 13 
to 30 min. without collapse. 

It is found that breathing oxygen at 
40,000 ft. involves no greater pul- 
monary ventilation than at ground 
level, but above that height anoxia 
leads to deeper ‘breathing, which pro- 
duces a lower partial pressure of car- 
bon dioxide in the lungs and an asso- 
ciated increase in partial pressure of 
oxygen and in the affinity of blood for 
oxygen. These adaptive responses en- 
able man to survive at 44,000 ft. in a 
state closely resembling that produced 
by breathing air of ordinary composi- 
tion at 18,000 ft. Virtual equilibrium 
is reached between alveolar air and 
arterial blood. Diffusion is not a lim- 
iting factor at rest and, even when the 
subject is doing work requiring four 
times the oxygen needed when at rest, 
the arterial saturation is well main- 
tained at 40,000 ft. Journal of the 
Aeronautical Sciences, April, 1942, 
pages 220-223, 2 illus. 

Some Limitations of the Electrocar- 
diogram in the Physical Examination 
for Flying. Capt. Charles E. Koss- 
mann. Observations are given con- 
cerning the use of the electrocardio- 
gram in connection with the physical 
examination of pilots and _ flying 
cadets. The effects of changes in 
posture are recorded, and the illustra- 
tions show numerous electrocardio- 
grams resulting from the examination 
of several subjects. It is concluded 
that an opinion on the physical ability 
of a man to fly safely cannot be 
reached solely from the electrocardio- 
gram except in rare instances. Al- 
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though the electrocardiogram is still 
a most valuable laboratory aid, it has 
certain limitations and fallacies, the 
writer being of the opinion that there 
is no simple short cut to a decision as 
to whether or not a man has a heart 
ailment that may be dangerous for 
flying. Journal of Aviation Medicine, 
March, 1942, pages 26-35, 7 illus. 

Transportation of Patients by Air- 
plane. W. Randolph Lovelace, II, 
and Major John Hargreaves. Stating 
that there is no question about the de- 
sirability of transportation of patients 
by airplane whenever possible, the 
writers admit that for the purposes of 
the present war it is unlikely that 
special air ambulances will be avail- 
able but that cargo and troop-trans- 
port aircraft can be used. Advantages 
and disadvantages are reviewed by 
reference to the literature on the sub- 
ject, noting some of the benefits ob- 
tained by the speedy and smooth 
movement of the wounded in earlier 
stages of the war and in civilian 
service. 

Aerial transportation of the 
wounded is then divided into three 
broad classes: (1) air ambulance serv- 
ice, (2) evacuation from fixed instal- 
lations, and (3) evacuation of battle 
casualties, each of which is discussed 
from the standpoint of planning and 
operations. 

The subject is not confined to war 
casualties, but numerous experiences 
are recounted of the transportation of 
ambulatory patients to and from the 
Mayo Clinic at Rochester, Minn. 
The equipment required for an air- 
plane ambulance is specified, with 
reference to the various injuries and 
illnesses to be dealt with. The Jour- 
nal of Aviation Medicine, March, 1942, 
pages 2-25, 9 illus. 

The Effect on the Vital Capacity of a 
Swift Ascent to a Simulated Altitude 
of 35,000 Feet. Morris Eckman and 
Alvan L. Barach. A study of the 
effect of abrupt lowering of baro- 
metric pressure on the vital capacity 
of the lungs is undertaken in this 
paper from observations made at 
simulated altitudes of 18,000 and 
35,000 ft. The methods followed and 
the results obtained are discussed and 
tabulated, and comments are made on 
the conditions encountered. It is con- 
cluded that the apparent marked fall 
in vital capacity at diminished baro- 
metric pressures is due to the precipi- 
tation of water vapor. Corrections for 
water vapor tension and temperature 
minimize the fall. The minimal fall in 
vital capacity experienced at pres- 
sures equivalent to pressures at alti- 
tudes of 35,000 ft. is probably due to 
inadequate technique in measuring 
temperature changes or to expansion 
of intestinal gases with upward dis- 


placement of the diaphragm. It is not 
believed likely that the fall in baro- 
metric pressure at high altitude de- 
creases the pressure only on the outer 
surface of the lung capillaries with 
consequent dilatation of these vessels 
and resultant decrease in lung volume. 
The Journal of Aviation Medicine, 
March, 1942, pages 36-42, 1 illus. 

The Problems Inherent in the Pro- 
tection of Flying Personnel Against 
the Temperature Extremes Encoun- 
tered in Flight. Ernest A. Pinson and 
Otis O. Benson, Jr. To maintain a 
relatively constant body temperature 
during the extreme temperature varia- 
tions encountered in modern flying re- 
quires numerous internal and external 
adjustments. Such provisions are the 
subject of this paper, which takes up 
the manner in which heat balance is 
attained and the various ways by 
which the body may gain or lose heat. 
Mechanical aids such as heating the 
interior of the airplane and the use of 
heated clothing are discussed under 
the headings of the advantages and dis- 
advantages of such methods. The 
final solution of the problem of main- 
taining body heat balance is said to be 
dependent to a great extent upon the 
future developments of airplane design. 
Should pressure cabin airplanes be de- 
veloped, heating of the cabin may pro- 
vide the solution, but at present the 
writers favor an incorporation of the 
best features of the electrically heated 
suit with the use of insulative clothing. 
The Journal of Aviation Medicine, 
March, 1942, pages 43-52, 2 illus. 

Corneal Transplantation: Its Value 
to Aviation Medicine. Richard A. 
Perritt. The extension of eye surgery 
to cases of injury to the cornea result- 
ing from accidents while flying and in 
aerial warfare is the subject of this 
paper. Examples are given of various 
types of injury and of treatments that 
have made possible the restoration of 
eyesight to a sufficient extent to per- 
mit resumption of useful activities. 
The Journal of Aviation Medicine, 
March, 1942, pages 53-55, 2 illus. 

The Effect of Flight Upon Hearing. 
Major Paul A. Campbell. Summariz- 
ing our present knowledge of the six 
factors that affect the hearing of a flyer 
under the headings of inheritance, age, 
effects of noises, ability of tubo- 
tympanic apparatus to equalize baro- 
metric pressure changes, disease and 
effects of anoxia, the writer goes on 
to treat these factors individually. 
Charts are reproduced showing these 
effects. The Journal of Aviation Medi- 
cine, March, 1942, pages 56-61, 4 
illus. 

Aviation Medical Standards—Brit- 
ish R.A.F. vs. U.S. Army Air Corps. 
Frank A. Marshall. Comparisons are 
made between the methods pursued in 
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CLUE No. 2... The battery of compressors above is used to com- 
press petroleum gases to make ethyl chloride. This chemical is 
very necessary—but there is not a drop of it in the finished product. 


CLUE No. 4...This research engineer is using an optical pyrometer 
to tell, by color, temperature of an exhaust valve in an engine 
running “wide open.” Research is very important in this industry 


CLUE No. 6...The final clue is an easy one—if you’re an automotive 
or petroleum engineer. These machines are “C.F.R.”’ knock rating 
engines which are used in the six gasoline-testing laboratories. 


AMERICA’S WARPLANES ) 


1942 


CLUE No. 1... The basic raw materials used are—salt, sulphur, sea 
water, molasses, lead and petroleum gas. This picture shows part 
of the equipment for evaporating salt brines to produce table salt. 


CLUE No.3 ...Tons of the various ingredients that make the finished 
product are blended in these weigh tanks at one time. They meas- 
ure the ingredients accurately to within one part in ten thousand. 


CLUE No. 5... Painting a drum to ship the product overseas for 
war use. Each drum is cleaned and painted gray each time used, so 
the least leak of brightly colored product would show immediately. 
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the British R.A.F. and the U.S. Army 
Air Corps in the medical examination 
of personnel. Details are given on the 
extent of these examinations and the 
physical features to which they are 
applied. A list of causes for rejection 
(?) for flying is compiled. In conclu- 
sion the writers recommend that an 
international set of standards be de- 
vised combining the R.A.F. and the 
U.S. Air Forces. The Journal of Avia- 
tion Medicine, March, 1942, pages 62— 
“i. 

How Flyers Are Redesigned. Ef- 
forts and accomplishments of the 
Army’s flight surgeons are related in 
connection with their important work 
of conditioning men for the severe 
stresses to which they are subjected in 
high-altitude flight and aerial combat. 
How vision is improved for night fly- 
ing and how the body is fortified 
against the effects of pressure, centri- 
fugal force, temperature, and other 
factors are described, along with the 
instruments and appliances used by 
the medical men in their researches. 
Popular Science, May, 1942, pages 
116-124, 21 illus. 

Physically Fit for Flight. Col. A. D. 
Tuttle. The experience of the avia- 
tion industry in maintaining the stand- 
ards of health necessary for flying per- 
sonnel is providing a guiding example 
for the national health program. The 
medical director of United Air Lines 
describes the pre-employment exami- 
nations, the periodical check-ups, and 
the “prevention” routines that assure 
the physical fitness of all their em- 
ployees. Flying and Popular Avia- 
tion, May, 1942, pages 46, 86, 1 illus. 


Metallurgy 


More Planes Mean More Aluminum. 
Alden P. Armagnac. Processes in 
the production of aluminum from 
bauxite ore and from common clay 
are explained. Simplified diagrams 
portray the steps in the standard proc- 
ess and the Hixson process, as well 
as the operation of the electrolytic 
cell, and photographs illustrate the 
mining of the ore and the machines 
that treat and fabricate the metal. 
Popular Science, May, 1942, pages 
109-113, 11 illus. 

Effect of Magnetic Field Distribu- 
tion in Magnetic Inspection. Fernly 
L. Fuller. An investigation is de- 
scribed of the phenomenon of intense 
magnetic saturation occurring in air- 
craft engine parts made of magnetic 
metals in such a way that slight varia- 
tions in surface structure, such as 
those due to forging, will give strong 
indications, while adjacent regions not 
magnetically saturated are substan- 
tially free of indications. This paper 
covers such an investigation into the 
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problems arising in magnetic testing 
for flaws, using an eccentrically cylin- 
drical crank pin section. 

Actual measurements were made of 
the magnetic flux through the thick 
and thin sections of the specimen by 
methods that are recounted and illus- 
trated. The magnetic field distribu- 
tion is analyzed. An effective method 
is proposed to equalize the field dis- 
tribution throughout the crankpin— 
the section is made concentric by the 
insertion inside the pin of a suitable 
eccentric sleeve of the same material 
as the specimen. By making the struc- 
ture practically symmetric, the field 
will be uniform throughout the vol- 
ume, and surface flaws of a given mag- 
nitude will be visible to the same de- 
gree on any part of the periphery. 
Journal of the Aeronautical Sciences, 
April, 1942, pages 202-206, 16 illus. 


The Drawability of Deep Drawing 
Sheets. PartsIIandIII. M. Asimow 
and J. N. Crombie. In the second in- 
stallment of a paper presented at the 
1941 annual meeting of the American 
Society of Metals, the writers discuss 
earlier theories on the behavior of 
metals and other materials when sub- 
ject to elastic loading. The problem 
of what happens when the metal is 
subjected to a wide variety of combi- 
nations of both tension and compres- 
sion under deep drawing is illustrated 
by a number of typical cases. Refer- 
ence is made to earlier investigations 
of the physical properties of metals 
subjected to multiaxial loading on 
which relatively little has been pub- 
lished. Consideration is given to the 
Bauschinger Effect and other discov- 
eries relating to alternations of stresses 
from compression to tension and of 
reversed torsion. The conclusion is 
reached that the Bauschinger Effect 
may play a considerable part in cer- 
tain stages of deep drawing. 


In Part III the writers take up 
the maximum shear theory and the 
strain-energy theory. They proceed to 
show that in a material body under- 
going plastic flow the stresses can be 
completely resolved into three mu- 
tually perpendicular directions, these 
directions being unique for whatever 
stress system exists at the particular 
location in the material body. ‘“In- 
tensity of stress” and its counterpart, 
“intensity of strain,” are defined and 
the procedure in calculating the stress 
system is outlined. Strain hardening 
and work are then explored. The 
writers conclude that the work of de- 
formation is under all circumstances 
uniquely related to the work-harden- 
ing of a metal in contrast to either 
stress or strain, which only under cer- 
tain simple circumstances are directly 
related to work-hardening. Heat 
Treating and Forging, February, 1942, 
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pages 81-83, 2 illus., and March, 1942, 
pages 134-137, 2 illus. 


Meteorology 


The Effect of Vertical Accelerations 
on Pressure During Thunderstorms. 
Joseph Levine. Variations in at- 
mospheric pressure during thunder- 
storms and their causes and effects are 
studied, earlier observations are re- 
viewed, and the vertical acceleration 
effect is computed. The writer indi- 
cates the differences between the static 
and dynamic effects and tells of meth- 
ods of estimating the energy of the 
storm. The pressure-rise method is 
explained, as well as aerologic meth- 
ods, and these methods are compared. 
Data obtained from observations at 
Lakehurst and Blue Hill are tabu- 
lated, and questions are answered as 
to how to fit the acceleration effect 
into the general model of a thunder- 
storm. Schematic diagrams are shown 
of the circulation of a thunderstorm, 
depicting the pressure profiles, surface 
pressures, and wind velocities. The 
motion of the storm relative to the 
average motion of the atmosphere is 
brought out. Bulletin of the American 
Meteorological Society, February, 1942, 
pages 52-60, 2 illus. 

Graphical Determination of the 
Height of the Convective Cloud Base. 
C. Harrison Dwight. Directions are 
set forth for the drawing of a simple 
graph to give the approximate height 
of the base of convective clouds when 
the ground values of air temperature 
and dew point are known. A varia- 
tion in the formula for constructing 
the graph is the one suggested for use 
in ground school courses in meteorol- 
ogy under the Civilian Pilot Training 
Program. Bulletin of the American 
Meteorological Society, February, 1942, 
pages 78, 79, 1 illus. 

Watch the Weather! John R. 
Hoyt. Using a series of typical inci- 
dents where unusual phenomena in the 
weather brought pilots near to dis- 
aster, this article indicates the neces- 
sity for student pilots studying not 
only ordinary meteorologic conditions 
but the unusual and unexpected 
changes that must be seen and avoided 
before they cause inconvenience or 
danger to the airplane, its mission, and 
its occupants. Flying and Popular 
Aviation, May, 1942, pages 55, 80, 82, 
2 illus. 

De Chemische Samenstelling van 
de Stratosfeer (The Chemical Compo- 
sition of the Stratosphere). Setting 
forth the four principal gases of which 
atmospheric air is composed, this 
article discusses experiments made by 
Paneth and Glueckauf in the varia- 
tions of that chemical composition at 
various altitudes in the stratosphere. 
No material variation was found at 18 
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km., but at an altitude of 21 km. the 
relative concentration of helium was 
noticeable. These results were con- 
firmed by Regener, who investigated 
conditions at an altitude of 28 km., 
paying special attention to the con- 
centration of oxygen. 

It is noted that at altitudes below 
20 km. the winds cause a mixing of the 
various gases, but above that level the 
winds are unable to create turbulence 


Military 


Airlines Willing to Ferry Military 
Planes. Eric Bramley. Although not 
vet officially presented to the armed 
services, a plan has been prepared by 
the airlines whereby they would under- 
take the ferrying of bombers for the 
United States Army and Navy. The 
writer tells how this plan could be ac- 
complished without disrupting airline 
schedules by the voluntary contribu- 
tion of hours of overtime by the 
nation’s civil pilots. American .Avia- 
tion, March 15, 1942, page 29. 

Behind the Lines. Service and in- 
dustrial news isrevealed from inside the 
Axis and enemy-occupied countries. 
Brief details are given on the Fokker 
D 21 single-seater low-wing cantilever 
monoplane used by Finland and Ru- 
mania. The Rumanian squadrons are 
also reported to employ a Polish bom- 
ber, the P.Z.L. 37 ‘‘Los,” an all-metal 


Reg. Trade Mark 


B*xA* 30 airplane wing cloth, 


its uniformity, is lighter, strong 
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and the atmosphere is at rest. It is The Three-Services Problem. \[a- 
probable that a slow transition from jor F. A. de V. Robertson. The 
the turbulent troposphere into the writer discusses the system of three 
calmer regions of the stratosphere separate fighting services used by 
takes plac \n analysis of air taken Great Britain for the first time in the 
at an altitude of 20 km. did not reveal present war. The advantages of unity 
any hydrogen whatever. The instru- of command are considered and com- 
ments for taking samples of air at parisons are made with the strategy of 
these higher altitudes are described. the other major nations involved in 
Vliegwereld, January 8, 1942, page the conflict. Particular attention is 
770. given to the Royal Air Force. Argu- 


ments for and against the present sys- 
Aviation tem are set forth, citing as examples 
the results of some of the major cam- 
paigns. The article concludes with 
suggestions for organizing the various 
commands and an estimate of the air 
needs of the army. Flight, February 


monoplane powered with two Bristol 
Pegasus XX or Gnome-Rhone engines 
of 900 to 1,050 hp., armed with three 
mobile n 


ichine guns, carrying a bomb 


load of approximately 5,000 Ibs. The 26, 1942, pages 175, 176. 
range with a bomb load of 3,500 lbs. is ; ae 
1,100 miles Ignorance Is Not Bliss. Unified 


command is taken up further in this 


Messerschmitt fighters are reported article and consideration is given to 
as being re-equipped with a type of the probable end of the controversy 


cannon constructed by the makers of 


; now receiving considerable attention 
Mauser automatics, the new cannon 


in Great Britain. The writer stresses 

being of 20 mm. caliber, having a fire the fact that tremendous efforts will 

power of 900 rounds per minute. have to be made and hardships under- 


From the Russian front come re- gone before the war can be brought to 
ports of Dornier, Messerschmitt, and a successful conelusion, but he has 
Heinkel aircraft encountered there. complete confidence that such a con- 
The Italian air ministry is understood clusion will be reached. Flight, Feb- 
to have embarked on a training pro- ruary 26, 1942, page 177. 
gram for flying cadets between the The R.A.F. Foot-Soldiers. (C. G. 
ages of 18 and 26. Flight, February Grey. Opening with a discussion of 


19, 1942, page 160, 2 illus. 


the jurisdictional problems involved in 
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the operations of the Royal Air Force 
Regiment as a defense organization, 
consideration is given to the functions 
of this group of maintenance men and 
euards when they are called upon to 
igin in the invasion of the Continent. 
How they.will be used in taking over 
and consolidating captured airdromes 
as the army advances into enemy 
territory, the necessity of having in 
those groups officers and men skilled 
in handling aircraft, and the training 
they should receive are detailed. Re- 
verting to the subject of the defense of 
home airdromes, the writer renews his 
plea for rigid military training and 
military activities for the ground 
forces of the R.A.F. The Aeroplane, 
March 6, 1942, pages 266, 267, 1 illus. 

How the British Use Their Private 
Pilots Under War Conditions. Joan 
Bradbrooke. A report on the work, 
history, and personnel of the Air 
Transport Auxiliary—the civilian or- 
ganization which ferries airplanes for 
the Royal Air Force. Unarmed amid 
the hazards of war, the A.T.A. pilot 
almost always travels alone, is his own 
navigator, never uses radio, and flies 
by dead reckoning. The Sportsman 
Pilot, March 15, 1942, pages 8, 9, 38, 
40, 42, 4 illus. 

Second Generation of Fighting Air- 
men. Bruce Keith. Some numerical 
facts on the part Canadian boys are 
taking in air combat. Covers honors 
and decorations that have already 
been won by them. Canadian Air 
Cadet, March, 1942, pages 4, 5, 29, 10 
illus. 

Task Force. A popularized account 
of the duties of the men who fly and 
the men who service the B-17E Flying 
Fortresses. With one bomber’s crew 
as prototypes, illustrations show what 
are the jobs of the pilot, the copilot, 
the navigator, the bombardier, the en- 
listed men and how all these jobs dove- 
tail in their contribution to the effec- 
tive operation of a bomber. Life, 
April 6, 1942, pages 62-69, 24 illus. 

Military Use for Light Aircraft. 
Irving H. Taylor. Based on the ex- 
periences gained from prewar maneu- 
vers and a study of modern war con- 
ditions, this article indicates the many 
important uses to which light aircraft 
could be put. Besides communication 
and transportation, artillery spotting, 
and even low-altitude attacks against 
enemy troops, the fact that an esca- 
drille of 3,000 light aircraft could be 
assembled in a few weeks at a cost of 
less than $6,000,000 is an indication of 
their possible future usefulness. Aero 
Digest, April, 1942, pages 96, 98, 100, 
10 illus. 


Parachutes 


Emergency Oxygen Supply While 


Parachuting. Alvin V. Heller. De- 
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scribed is a device used by Curtiss- 
Wright test pilots for carrying an 
emergency oxygen supply to be used 
while parachuting from an airplane. 
This store of oxygen is entirely separ- 
ate from the airplane’s supply and 
originates from a small bottle that is 
secured by a specially designed har- 
ness fastened over the flying suit on 
the pilot’s chest. U.S. Air Services, 
April, 1942, page 20, 1 illus. 

Sky Droppers. Many of the con- 
structive and economical uses to 
which the parachute can be put have 
been overshadowed by its use as a 
weapon of warfare. This is another 
instance of the way a device developed 
for the safety and comfort of mankind 
has been turned to destructive pur- 
poses under the stress of war, but the 
operations of paratroops constitute 
only one of many ways in which para- 
chutes are employed in war services. 
It is shown that although the Rus- 
sians are generally credited with the 
development of parachute tactics the 
idea originated in the United States 
where a visiting Russian officer ob- 
served the popular interest in para- 
chute performances at country fairs 
and was instrumental in establishing 
parachuting as a sort of national sport 
upon his return home. This resulted 
in the training of numbers of experi- 
enced parachutists who became the 
nucleus of the Soviets’ parachute 
troops. It is shown that parachutes 
have been used to deliver supplies, 
ammunition, guns, and other material, 
even to the delivery of light tanks, at 
distant points not readily accessible 
and that similar applications have 
been made for peacetime landing of 
air-borne cargo. Other purposes to 
which parachutes can be put are men- 
tioned, with emphasis on the oppor- 
tunities for Civil Air Patrol members 
and for women. National Aeronau- 
tics, April, 1942, pages 15, 35, 1 illus. 


Personalities 


Grover Loening—Pioneer and Prog- 
nosticator. Crediting Grover Loening 
for the development of many impor- 
tant advances in the aeronautical 
sciences, this biography traces his ac- 
tivities from his youth as a builder of 
model aircraft and his entrance at 
Columbia University as its first stu- 
dent of ‘‘aerial locomotion” in 1908. 
Starting in 1911 as a full-fledged de- 
signer and producer of aircraft, Loen- 
ing was credited with having assem- 
bled the world’s first flying boat, then 
he went on to an association with 
Orville Wright in efforts to make fly- 
ing safer, after which he was ap- 
pointed as the first aeronautical engi- 
neer attached to the Army Signal 


Corps. At the time of the first World 
War, Loening secured the cooperation 
of Glenn L. Martin in the building of 
what was said to be the first really safe 
and satisfactory Army trainer and 
later pioneered a simple two-wheel 
landing gear, which in principle is still 
in universal use. As general manager 
of the Sturtevant Aeroplane Com- 
pany, Loening produced a steel-frame 
airplane construction, which was years 
ahead of its time and contributed 
much to the solution of the problem of 
radiators. 

Before the end of the war, Loening 
organized the first company to bear 
his name and developed small air- 
planes to operate from destroyers as 
submarine spotters, a type that may 
even play a big part in the present 
conflict. Another aerodynamic prin- 
ciple pioneered by Loening was the 
strut-braced monoplane wing, proved 
in some of the most successful aircraft 
of that time. Returning to flying 
boats, Loening developed the am- 
phibian and soon was building many of 
this type of craft for service all over 
the world. Loening’s ability to an- 
ticipate trends in the aeronautical 
sciences and in aviation as a business 
has made his position unique as he 
continues to work for the future of the 
science and the industry. Air News, 
April, 1942, pages 14-17, 38, 16 illus. 

Al Williams, Father of Dive Bomb- 
ing. Commander E. F. MeDonald, 
Jr. A brief laudatory history of Al 
Williams’ affiliation with the develop- 
ment of military aviation in general 
and dive bombing in particular. At- 
tributing wartime warnings to Wil- 
liams’ peacetime activities, this bio- 
graphic sketch also credits him with 
having been responsible for the dis- 
card of the autogiro in favor of the 
fixed wing, slotted and flapped liason 
airplane. Among other innovations 
ascribed to Williams are the throat 
microphone for two-way radio com- 
munication systems and cartridge 
starters. Southern Flight, April, 1942, 
pages 16, 17, 20, 2 illus. 


Personnel 


Surveys Ride-to-Work Problem. 
To anticipate the problems of trans- 
portation for workers under existing 
and possible future restrictions on use 
of private automobiles, the Curtiss- 
Wright plant at Buffalo, New York, is 
making a survey of the home locations 
of its employees by means of a ques- 
tionnaire card. On the reverse side of 
the card is a map showing the princi- 
pal streets of Buffalo and surrounding 
territory, divided into sections, and 
2ach worker is asked to indicate his 
home location, present means of trans- 
portation to and from work, whether 
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S people might call night 
flying “‘blind flying.’ 


But to the skilled pilot it is flying 
that see through night as 


shining day. 


are radio and precision 
nts — sensitive altimeters, 
indicators, vertical and 


indicators, to name a few. 


recision instruments are 


Ns contribution to the 


REVIEW 


-MAY, 1942 


fighting efficiency of combat planes 


of the United Nations and to 
the safe, dependable Operation of 
the transport planes of the nation’s 
scheduled Airlines . . . the efficient 
Air Transport system that weaves 
the entire nation into a neighbor. 
hood — and speeds precious war- 
production man-power and 

to destination in a matter of hours 


. not days or weeks. 
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his home is owned or rented, and his 
intentions as to future home owner- 
ship or building. This information is 
being studied by the management and 
by the local transportation companies 
in an effort to plan future require- 
ments. The questionnaire card is re- 
produced. Factory Management and 
Maintenance, April, 1942, page 53, 1 
illus. 

Morale-Building Posters. A study 
of the poster program now being con- 
ducted in many of the aircraft fac- 
tories for the purpose of fighting 
rumors, preventing the circulation of 
information useful to the enemy, ad- 
yocating unusual care of tools, and 
similar objectives. Samples of art and 
an outline of general programs are 
given. Aero Digest, April, 1942, 
pages 86, 89, 10 illus. 


Plants 


Fire Protection Methods to Keep 
Finishing Departments Safe. Clifford 
Strain. A description of a carbon 
dioxide fire fighting system includes an 
analysis of the efficacy of this agent 
for the foundation of a careful fire pro- 
tection routine. Canadian Aviation, 
March, 1942, pages 62, 64, 3 illus. 

New Plants of 1941—Airplane En- 
gine Crankshafts. Design, construc- 
tion, and equipment of a $4,500,000 
plant built specifically for the machin- 
ing of two-throw crankshafts for air- 
craft engines used in Army and Navy 
bombers are described. Financed by 
the Defense Plant Corporation and 
built by a leading manufacturer of 
automotive and heavy-duty crank- 
shafts, the benefits of the manufac- 
turer’s 20 years of experience and the 
skill of the prime contractor were con- 
tributed to this project, resulting in 
the completion of the building in six 
months and the starting of production 
with $3,000,000 worth of precision 
machinery within two months there- 
after. Illustrations show some of the 
equipment. Factory Management and 
Maintenance, April, 1942, pages B39- 
B41, 8 illus. 

New Plants of 1941—Four-Motor 
Bombers. A new plant for the as- 
sembly of four-engined bombers is 
featured by windowless construction 
for automatic blackout, completely 
controlled conditions of light, heat, 
and ventilation, and resistance to fire 
and explosions. The writer gives ap- 
proximate quantities of material used 
in construction of the main assembly 
building, in lieu of the usual figures on 
floor areas and cubic content, and 
goes on to describe the three impor- 
tant features of the plant, listed as the 
lighting system, sidewall and_ roof 
construction, and the use of white 
cement in the floors to reflect light 
upon working surfaces. Factory Man- 
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Final assembly of Curtiss-Wright advanced type P-40 pursuit aircraft and C-46 troopships. 


agement and Maintenance, April, 1942, 
pages B46—B49, 12 illus. 

New Plants of 1941—Airplane En- 
gines. In about the time required for 
the erection of an eight-room resi- 
dence by ordinary methods, a vast 
plant for building airplane engines 
was completed and put in operation in 
exactly 142 days, or two months 
ahead of schedule. Numerous un- 
usual features contribute to the utility 
of this unit, including basement cor- 
ridors and stairways giving ready ac- 
cess to working space on the main 
manufacturing floor without passing 
through the work aisles, with the in- 
cidental benefit that the underground 
passages, locker rooms, wash rooms, 
and cafeteria in the basement would 
serve as bombproof shelters, although 
they were not originally intended for 
such use. Speed in construction was 
achieved by dividing the plant into 
units so that each area was enclosed 
by temporary partitions; machinery 
was installed while building operations 
were still under way and production 
started as soon as the machines were 
installed. Provision was made for a 
200 per cent expansion of capacity to 
take care of possible increased de- 
mand. Illustrations show exterior 
and interior views. Factory Manage- 
ment and Maintenance, April, 1942, 
pages B56—B58, 6 illus. 

The Ford MagnesiumAlloy 
Foundry. Edwin F.Cone. One ofthe 
few magnesium alloy foundries in this 
country has been built by the Ford 
Motor Company to facilitate the pro- 
duction of aircraft engines undertaken 
by the company for the Government. 
Several interesting and unique fea- 
tures of the foundry in connection 
with metallurgic and foundry practice 
form the basis for this article, which 
describes the alloy used, the melting 
practice, the molding practice, meth- 
ods of handling the cores, and heat- 


treating. It concludes with a con- 
sideration of the problems solved and 
those which remain to be solved. 
I!lustrations show interior views of the 
plant and some of the processes. 
Metals and Alloys, March, 1942, 
pages 396-402, 10 illus. 

Salvaging Power in Engine Testing. 
G. E. Cassidy. A study of the prob- 
lems and equipment involved in util- 
izing the power formerly wasted in 
testing and running in new aircraft 
engines by converting it into electric 
power for plant use. The method by 
which a hydraulic slip-coupling is ap- 
plied to the task of harnessing the un- 
even power output of the tested engine 
to a constant frequency system is ex- 
plained. Aviation, April, 1942, pages 
88, 89, 3 illus. 


Plastics 


Correct Methods of Plexiglas In- 
stallation. Dr. D. S._ Frederick. 
Recommended principles of installa- 
tion to insure permanence of Plexiglas 
in aircraft. Causes of crazing, ways 
of avoiding excess stress, as well as 
the use of tube spacers and functions 
of rubber gaskets are given. Clear- 
ances for expansion and contraction, 
how to calculate clearances, and the 
determining factors of proper thick- 
nesses are also covered. 

With the use of diagrams, graphic 
illustrations are given of channel and 
clamp mountings, simple channel in- 
stallation, flush channel installation, 
flush installation with rib, annular 
ring installation, patented channel in- 
stallations, wedge section installation, 
and nut-and-bolt and rivet mountings. 
Illustrated, too, are rivet and spacer 
installations, bolt and spacer installa- 
tions, shoulder rivet installations, an- 
nular ring and bolt installations, and 
bolt installations for small sections. 
Aviation, April, 1942, pages 62-68, 16 
illus. 
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Synthetic Resins in Construction. 
H. N. Haut. The second in a series 
on the application of wood construc- 
tion to modern aircraft, this install- 
ment presents the results of tests on 
synthetic resin bonding in wood con- 
struction, comparing them with stand- 
ard casein glue joints. Aviation, April, 
1942, pages 103-105, 210-212, 3 illus. 

Glassless Glass. Edward Churchill. 
A description of the properties of 
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Plexiglas, how it is made, and its ap- 
plication in the manufacture of air- 
craft. The characteristics stressed for 
its adaptability for airplanes are: It is 
practically shatterproof, weighs half as 
much as glass, is more transparent and 
lighter, can be molded into three-dimen- 
sional shapes, and is able to stand up 
under air pressure. Flying and Popular 
Aviation, May, 1942, pages 38-40, 94, 
4 illus. 


Production 


Heavy Bomber Production. An ac- 
count of a visit to an unnamed British 
plant that was recently converted to 
the production of Short Stirling four- 
engined heavy bombers. The report 
indicates the manner in which un- 
skilled female labor is classified and 
incorporated into the production plan 
for maximum efficiency. A general 
description of the airplane, its arma- 
ment, and the methods by which it is 
assembled and tested is also included. 
Aeronautics, March, 1942, pages 67 
69, 4 illus. 

Underground Aircraft Factories. 
How some of the old, deep stone quar- 
ries in Great Britain are being con- 
verted into underground factories for 
the production of aireraft and other 
munitions is told, showing the modern 
use of the broad avenues and winding 
streets hewn by generations of quarry 
workers who took up the labors started 
nearly 2,000 years ago in Roman times. 

After thorough testing and _ rein- 
forcement of the old workings with 
concrete and_ steel where needed, 
lighting and air-conditioning equip- 
ment, machinery, and tools were in- 
stalled, and production has been going 
on long enough to demonstrate that 
bombproof underground factories are 
practicable, even for the making of 
delicate aircraft parts. Surface living 
quarters are provided for the workers 
and their families, as well as kitchens, 
cafeterias, and entertainment facili- 
ties, making a complete and self-con- 
tained community. The Aeroplane, 
March 6, 1942, pages 276-278, 7 illus.; 
also Flight, March 5, 1942, page 198; 
also The Engineer, March 6, 1942, 
pages 211, 212, 4 illus., and March 6, 
1942, pages 231, 232, 2 illus. 

From Hurricane to Cyclone. With 
the award of a $60,000,000 contract to 
build Curtiss dive bombers, the Ca- 
nadian Car & Foundry Company is 
switching from the building of Hurri- 
canes to the fabrication of SB2C-1’s. 
This is a brief review of some of the 
dive-bomber’s features and of the 
company’s airplane building record. 
It includes a comment on the retooling 
that will be necessary to prepare the 
plants for the new contract which calls 


for twelve months of sustained peak 
production with a projected maximum 
output of 80 airplanes a month. 
Commercial Aviation, March, 1942, 
pages 22-25, 10 illus. 

Stainless Steel Aircraft Parts Have 
New Production Technique. A brief 
outline of the Fleetwing instailation of 
a straight-line-flow production system 
with a number of final assembly lines 
to speed the output of stainless-steel 
components. Another indicated im- 
petus to spe production of these 
parts is the method of forming ribs on 
a hydraulic rubber press, employing 
the Guerin process. Commercial Avia- 
tion, March, 1942, page 60, 2 illus. 

Production Will Smash the Axis. 
Rowland Carter. Details of United 
States production plans—how many 
airplanes will be produced, the types 
to be made, and the means by which 
they will be manufactured—are re- 
vealed to the enemy to let them know 
what to expect when the all-out con- 
centration on aircraft is effected. 
This discussion explains how and why 
the four important trends of industry 
to a full war basis for producing the 
President's promised 60,000 airplanes 
this year and 125,000 next are ex- 
pected to be accomplished. These are: 
increased pooling of facilities within 
the aircraft industry and between it 
and the automobile industry; fuller 
coordination of existing facilities so 
that stoppage of production because 
of plant damage will be held to a 
minimum by transfer of operations to 
stand-by 


plants; fewer types of 
fighter planes, with concentrated pro- 
duction on those types judged best 
by the military services using them; 
and greater emphasis on the produc- 
tion of bombers, the long-range offen- 
sive striking force of the Army and 
Navy. Flying and Popular Aviation, 
May, 1942, pages 33, 34, 90, 2 illus. 
Producing Struts for the P-38. 
Wilbur G. Wood. Struts for the tri- 
cycle-type landing gear of the Lock- 
heed P-38 interceptors are manufac- 


tured by a subcontractor in conform- 
ance with Lockheed designs. In giv- 
ing the details of the construction and 
production of the P-38 struts, this re- 
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port indicates how care and adherence 

to specifications contribute to their 
ruggedness and reliability. Aviation, 
April, 1942, pages 74-77, 200, 202, 17 
illus. 

Here Comes Mamie! Antoinette 
Hagmann and Tom Ashley. Compar- 
ing the aireraft production jobs that 
are being done now by women with 
those they were limited to a short time 
ago, this survey predicts that women 
will soon assume 50 per cent of all 
aircraft factory work. It also dis- 
cusses some of the preliminary train- 
ing given and the prevailing scale of 
wages on the West Coast. Southern 
Flight, April, 1942, pages 18-20, 7 
illus. 

Record Volume Forces Industry to 
Study the Matter of Traffic. Harrison 
Brand, Jr. Problems involved in 
handling the vastly increased volume 
of freight moving to and from the 
plants of the aircraft industry and its 
suppliers are considered. Two main 
factors are the necessity that moun- 
tainous stocks of materials arrive at 
the aircraft factories at a given time 
and, of secondary iniportance, traffic 
costs. To meet these problems a sur- 
vey has been made by the Office of 
Defense Transportation and the Aero- 
nautical Chamber of Commerce with 
the aid of the traffic managers of lead- 
ing aircraft makers. Notable im- 
provements are reported in the adop- 
tion of a consolidated freight classi- 
fication, publication of rates, estab- 
lishment of joint through rates, de- 
velopment of motor truck movement, 
and opposition to rate increases con- 
sidered unjustified. American Avia- 
tion, March 15, 1942, page 3, 3 illus. 

A System of Inventory Control of 
Aircraft Material and Parts. Ben- 
jamin F. Smith. The increase in the 
actual volume of work turned out in 
wartime aircraft factories and the com- 
plications that arise from new plants 
and subcontractors frequently make 
the simple systems of inventory con- 
trol which were set up to operate in 
peacetime totally inadequate. This 
article suggests a more comprehensive 
system of inventory, requisition, and 
control, taking into account the ir- 
regular conditions encountered during 
wartime. Aero Digest, April, 1942, 
pages 58, 61, 62, 3 illus. 

Aluminum Can Be Deep Drawn. 
Charles C. Misfeldt. By means of an 
attachment and a method developed 
by the writer, an important airplane 
builder is successfully using a stand- 
ard crank press of 2-in. stroke to draw 
aluminum parts to a depth of 16 in. 
in a single progressive automatic 
operation. The process that is de- 
scribed is making possible the regular 
production of a certain airplane part 
at the rate of one piece every two 
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minutes, compared with previous 
methods whereby the best time for a 
similar part is one hour plus an addi- 
tional hour for finishing by hand and 
the speed hammer. 

The attachment is featured by a 
hydraulically operated and controlled 
movable bed which elevates the die 
against the punch, and a hydraulic- 
pneumatic self-adjusting pressure-pad 
cushion which maintains a constant 
pressure on the blank throughout the 
progressive stages of die elevation. 
The vital factor is that the pressure 
pad holds a constant, uniform pressure 
on the blank being worked, permitting 
it to flow uniformly around the punch 
and into the die without formation of 
wrinkles or overstressing of the mate- 
rial. 

Although the process was developed 
for use on a punch press, similar work 
can be doneona special type of hydrau- 
lically operated drop hammer, thus 
widening the possible application of 
the method to aireraft work.  Illus- 
trations include drawings of the ma- 
chine and the parts used as well as 
photographs showing the operation. 
American Machinist, April 2, 1942, 
pages 285-289, 9 illus. 

Zal Amerika Kunnen Leveren? (Is 
America Able to Supply?) In a re- 
view of the situation on the major war 
fronts, this study goes into the facili- 
ties of the United Nations for the 
production of airplanes in a volume 
sufficient to gain supremacy in the air. 
The writer expresses the opinion that 
outside of the United States produc- 
tion facilities are not yet great enough 
to gain this objective, but he feels 
that with the output of the United 
States added it will be possible to lift 
production to an extent sufficient to 
win the war. 

The article goes on to quote figures 
purporting to show the production in 
the United States. Vliegwereld, Jan- 
uary 8, 1942, pages 766-768, 4 illus. 


Propellers 


Escher Wyss Variable Pitch Pro- 
peller. Dr. C. Keller. Description of 
the construction and operation of the 
Swiss Escher Wyss fully reversible, 
variable-pitch propeller. 
not only the advantages of a full- 
feathering airsecrew, this propeller can 
turn its pitch to a reverse angle which 
cannot only be applied as an air brake 
in dives but can be used in landing to 
cut down the landing run. Aviation, 
April, 1942, pages 100, 101, 209, 210, 
7 illus. 

A Note on Airscrew History. The 
evolution of British propellers is stud- 
ied, from the Phillips type developed 
in 1894 to the modern contrarotating 
type. Its development is traced from 
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the simple spoon-shaped air paddle, 
through the laminated construction 
used during and after World War I 
and the primary metal construction in 
the postwar period to the modern vari- 
able pitch and contrarotating air- 
screws. The article includes a sec- 
tional drawing and explanation of the 
Gloster Hele-Shaw Beacham propeller, 
one of the earliest variable pitch types, 
introduced in 1928. Aeronautics, 
March, 1942, pages 62-64, 19 illus. 
Airscrews. W. O. Manning. An 
explanation of the action of airscrews 
with particular emphasis on the im- 
portance of pitch. Canadian Air 
Cadet, March, 1942, page 10, 2 illus. 


Assembling the fuselage of the Douglas 


“Ot. 


Designing Propellers to Meet Per- 
formance Requirements. Harold H. 
Warden. A general discussion out- 
lining the primary factors to be con- 
sidered in coordinating propeller de- 
sign and installation with airplane de- 
sign. Listed as propeller selection 
criteria are (1) the type of airplane, 
(2) engine specifications, (3) caleu- 
lated approximate air speeds of the 
proposed aircraft for the engine ratings 
at their respective altitudes, (4) maxi- 
mum allowable propeller diameter, 
(5) type of propeller installation and 
(6) order of performance importance. 
The article also explains some of the 
functional propeller auxiliaries such 
as aerodynamic spinners and_ blade 
shank cuffs. Aviation, April, 1942, 
pages 70, 71, 73, 202, 7 illus. 


Radio 


Air Corps Radio University. Capt. 
‘J. R. Johnston. A brief description of 
the history, personnel, and function 
of Seott Field, Radio Communica- 
tions Center for the Air Force. There, 
officers and enlisted men are being 
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drilled in the intricate knowledge that 
will fit them for duty as ground and 
airplane radio operators and me- 
chanies. Curriculum includes classes 
in code, radio repair, mathematics, 
transmitters, receivers, radio compass, 
circuit analysis, radio telegraph pro- 
cedure, flight operation, and many 
others. U.S. Air Services, April, 
1942, page 19, 1 illus. 

Standardization of Aircraft Radio. 
David 8. Little. The history of the 
development of standardized aircraft 
radio, indicating the manner in which 
the maze of varied equipment built 
by different manufacturers has become 
standardized through the efforts of air- 
lines’ communications — engineers. 
Specifications for airline transmitters, 
receivers, and other airport and air- 
craft radio equipment are given. 
Aero Digest, April, 1942, pages 76, 79, 
80, 258, 3 illus. 


Stress Analysis 


Design Charts for Tubes Subjected 
to Bending. Walter C. Clayton. 
Elimination of the necessity for com- 
puting section modulus, fiber stress, or 
modulus of rupture are the advan- 
tages offered by a simplified method of 
determining the wall thickness of tubes 
subject to bending in order to yield a 
desired margin of safety. An analysis 
by engineering formulas and descrip- 
tive charts helps to outline this method. 
Aviation, April, 1942, pages 80-82, 
205, 5 illus. 

Strength Analysis of Riveted and 
Bolted Joints. Wayne A. McGowan. 
The first of a series of articles on the 
methods by which the strength of 
bolted and riveted joints are calcu- 
lated. Aviation, April, 1942, pages 
91-99, 206, 12 illus. 

Load Factors Obtained on Civil Air- 
planes in Acrobatic Maneuvers. E. I. 
Ryder. Results of load factor meas- 
urements made by the Civil Aero- 
nautics Administration on 38 small 
civil airplanes and the results of tests 
made by the N.A.C.A. for the Civil 
Aeronautics Administration on five 
small civil airplanes are presented. 
The maximum load factors measured 
in various maneuvers are summarized. 
The tests made by the C.A.A. were for 
the purpose of determining the suit- 
ability of the airplanes involved for 
use in the acrobatic phases of the 
Civilian Pilot Training Program. 

One particular feature of the tests 
by the C.A.A. was that the various 
maneuvers were conducted by first 
using a smooth technique and then 
by using a rough technique to simu- 
late the action of an inexperienced 
student pilot. Following an analysis 
of the records thus obtained, the opti- 
mum entering air speeds for the man- 
euvers on each particular airplane 
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B.E GOODRICH RUBBER RESEARCH FOR THE — 


NEW RUBBER FEED SHOE FOR PROPELLERS 
GREATLY INCREASES PROTECTION AGAINST ICE 


HE GOAL of modern aircraft has been to fly 

higher, faster, more efficiently, and this has 
led to larger propellers, lower RPM. Because of 
this, pouring anti-freeze fluid on the inner end of 
the blades will not carry it far enough out on the 
leading edges of a propeller to afford sufficient pro- 
tection. To overcome this problem, B. F. Goodrich 
recently developed the propeller anti-freeze feed 
shoe, which is affixed, by the Goodrich Vulcalock 
process, to the leading edge of a propeller blade. 


The B. F. Goodrich propeller feed shoe is a 
carefully designed tapering strip of rubber. It is 
cemented, as mentioned, to the leading edge of the 
propeller blades. At the wide end, which fits directly 
under the feed pipe from the slinger ring, are sev- 
eral small grooves. These grooves pick up the 
anti-freeze fluid as it is spilled and carry it the full 
length of the shoe. The base grooves, as they run 
toward the tip, merge into a single groove, so de- 
signed that just the right amount of fluid is con- 


MAKERS OF B. F. GOODRICH TIRES AND OVER 80 RUBBER 
AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 


veyed and just the right amount overflows. Th 
the propeller edge is constantly bathed in ¢ 
protective fluid. 


Years of painstaking research have gone intoth 
design of this shoe. One major airline with a serio : 
year-round icing problem adopted this product 
standard equipment as soon as it was introduced —. 
commercially. At present four major airlines attBoethestin 
using it on all planes. 


The advantages of this shoe, other than rricat pi 
fact that it permits a plane to fly safely throughf¥**": is 
more severe icing conditions than heretofore, an 
1) Reducing of propeller vibrations by keepig 
ice off; 2) reducing the amount of alcohol a plat 
must carry; 3) preventing damage to sides of 
plane by removing ice in smaller pieces; 4) p 
venting sand abrasion and water erosion on tl \ 


leading edges of a propeller. For 


information, write B. F.Goodrich, 
General Offices, Akron, Ohio. 
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RUBBER FEED SHOE INSTALLATIONS 


lows. Th 
hed int 


THE ARRANGEMENT of the grooves at the blade root of the B. F. 


Goodrich propeller feed shoe is designed to convey the fluid along 


into th the leading edge. 


ith a seriou 

product a 
introduced 
airlines ate 


shoe, as it is now used by Trans-Canada Air Lines. 

otethe slinger ring and hose connection to the feed ring. 
* * * 

TYPICAL PROPELLER feed shoe installation, without the 

d ring, is shown in picture at right. 
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FLOW PATTERN of the anti-freeze fluid is demonstrated on the cambered face 
this propeller blade. In order to photograph, the fluid was colored and a test 
ght made. It will be seen that the fluid is distributed over the entire blade-face. 


| 
E LATEST TYPE of B. F. Goodrich propeller anti-freeze 
“Goodrich 
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were determined for the purpose of 
placarding. 

The effects of various factors such 
as entry speed, technique, ete., on the 
developed load factors are discussed. 
Journal of the Aeronautical Sciences, 
April, 1942, pages 195-201, 11 illus. 

Bending and Torsional Design 
Charts for Round Chrome-Molyb- 
denum Tubing. Vincent C. Trimarchi. 
In this paper design charts based on 
Figs. 4.20 and 4.22 of the ANC-5 are 
developed. These may be used for 
the design of round chrome-molyb- 
denum tubing either in bending or 
torsion alone or under combined bend- 
ing and torsion. The general case of 
combined bending and torsion is sim- 
plified by use of the “equivalent” 
moments method and is treated in 
detail. Several examples illustrating 
the use of the charts are included. 
recent systematic combined 
bending and torsion tests on repre- 
sentative tube sizes are found to sub- 
stantiate the design charts satisfac- 
torily. Journal of the Aeronautical 
Sciences, April, 1942, pages 213-219, 
15 illus. 

The Eccentric Circular Tube. T.5. 
Wilson. Directing attention to the 
fact that ordinary engineering text- 
books contain little on the problem of 
the strength and stiffness of an eccen- 
tric circular tube or shaft, the writer 
finds need for such a study, especially 
in wartime when skilled labor has to 
be supplemented by scantily trained 
men and women and it is difficult to 
obtain exact concentricity in long 
shafts. Although the choice of an ec- 
centric tube to take torsion is com- 
paratively rare in design, the crank- 
pins of an internal combustion engine 
are sometimes bored eccentrically so 
that the boring bar may clear the 
journal. 

A solution is propounded which the 
writer says will be found easy in ap- 
plication. Stating the formulas for 
concentric and eccentric shafts, a ma- 
thematical treatment is presented for 
shear stress and stiffness in terms of 
polar coordinates, and the methods for 
determining these values are set forth. 
Aircraft Engineering, March, 1942, 
79, 3 illus. 
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Tools and Equipment 


Automatic Autographic Wear- 
Measuring Device. ©. W. Muhlen- 
bruch. An apparatus is described 


which automatically produces a dia- 
grammatie record of the relationship 
of wear and time when making com- 
parative tests of displacement of 
metal in bearing materials under test 
conditions of pressure, lubrication, 
and other variables encountered in 
such tests. The construction and 
function of the device are shown in the 
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text and diagrams, concluding with 
information on the calibration of the 
apparatus and the limitations of its 
performance 
ing, April, 1942, 
illus. 

Shaped Diamond Tools. Proper 
use, care, and maintenance, supported 
by general stan 


Vechanical Engineer- 
pages 289, 290, 3 


lardization as a na- 
tion-wide scheme, are advocated as 
the solutions to the stated problem of 
a constantly increasing demand for 
diamond tools for machining opera- 
tions. Accurate records of the life his- 
tories of individual tools and varying 
shop practice are among the suggested 
methods of ensuring a_ sufficiency 
of these tools Aircraft Production, 
March, 1942, pages 222, 223, 1 illus. 

Diamond Tools. Part I. Paul 
Grodzinski. The first of two articles 
on the use of diamond tools in the 
quantity production of aircraft ac- 
cents cutting angles for lathe opera- 
tions, methods of mounting, and types 
of holders. It states that because of 
the intense hardness of the cutting 
edges the longevity of these tools 
without relapping is as much as two 
years, which makes them valuable for 
repetitive work. Although lathe and 
boring machine operations have been 
their chief function, they have other 
applications. 

Topical considerations are: 
ture of work surface, cutting edges and 
angles, point angle, quality, mounting 
cold-set mounting, 
multifacet diamonds. Also covered 
turning tool adjust- 
ment, height adjustment, and the 
Winter-Visor lircraft Production, 
March, 1942, pages 229-233, 22 illus. 

Less Forces Imposed on Work and 
Tools With Carbide Higher Speed 
Cutting Tools. A refutation of the 
belief that the higher cutting speeds 
carbide cutting tools 
forces on work and 
tools. Engineering formulas are given 
to prove what determines the tool 
load and to support the contention 
that not only is torque unaffected by 
speed but higher horsepower may be 
A table of 
calculating power re- 


struc- 


the diamonds, 


are questions of 


recommended for 


impose greatel 


obtained with less torque. 
constants for 


quirements and tool loads for various 


materials supplements the article. 
Commercial Aviation, March, 1942, 
pages 92, 93, 3 illus 

Training 


Class II Conversion. An examina- 
tion of the course given Class I British 
air transport auxiliary pilots to qualify 
them to fiy single-engined fighter air- 
craft as well as the trainers and opera- 
tional biplanes permitted by their pre- 
vious licenses. The article outlines 
the basis of training, the technical 
schooling that precedes the instruc- 
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tion in the more advanced types, and 
the final checking out in the aircraft 
itself, type checks, and avigation 
which qualifies the candidate for the 
Class II rating. Aeronautics, March, 
1942, pages 22-24, 4 illus. 

Flying Clubs in Uniform. Murton 
A. Seymour. The president of the 
Canadian Flying Clubs Association 
offers a comprehensive report on the 
flying club stewardship of elementary 
school management for the R.C.A.F. 
He traces the history of these clubs 
(really civilian flight training schools 
from their prewar inception, through 
their war activities, to a prediction of 
their postwar operation. 

Aviation, March, 1942, pages 36-39, 3 
illus. 

Georgia Aero Tech. Leighton Col- 
lins. An account of the course of 
training to which students are sub- 
jected at Bush Field, Augusta, Ga. 
Although a civil school, the training at 
Basie School is predominantly mili- 
tary. Since he is expected to know 
how to fly on his arrival, the purpose 
of the cadet’s preparation there is to 
develop initiative, self-reliance, judg- 
ment and, by instruction in cross- 
country, instrument, night, and ele- 
mentary formation flying, to make 
effective use of a more advanced air- 
plane. Brief biographies of the men 
who run the school and illustrations 
of the students’ life there supplement 
the text. Air Facts, April 1, 1942, 
pages 30-33, 36-47, 14 illus. 

C.A.A. to Train Mechanics, More 
Pilots. Leonard Eiserer. How the 
Civilian Pilot Training Program is to 
be expanded is told in this report on 
the conversion of the C.A.A. pilot 
training facilities to the war program. 
The military record of the C.P.T.P. is 
reviewed on the basis of the five 
courses now offered under the pro- 


Canadian 


gram, covering the elementary, secon- 
dary, cross-country, instructor, and 
flight officer ratings. American Avia- 
tion, April 1, 1942, page 8. 

Aviation’s Hidden Asset. Carl 
Elkins. The sales manager of the 
Tayloreraft Aviation 
voices a plea for the full utilization of 
existing private airports and the ex- 
pansion of such facilities for the train- 
ing of the largest possible number of 
pilots. According to the writer, pres- 
ent staffs of instructors and existing 
equipment should be employed to the 
fullest extent instead of being allowed 
to fall into disuse, and aeronautical 
instruction should be made availabl 
to enlisted men and draftees. 
Air News, March, 1942, pages 9, 10, 
2 illus. 

Producing Maintenance Men. VW 
C. Erb. An examination of the me- 
chanie’s course given by the Roosevelt 
Aviation School to Army mechanics, 
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and the reorganization and accelera- 
tion that were effected to turn out the 
increased number of mechanics re- 
quired for the expanded air force. 
Aviation, April, 1942, pages 153, 155, 
923, 11 illus. 

A Practical Method of Pilot Selec- 
tion. M. N. Walsh. Reprinted trom 
the Proceedings of the Staff Meetings 
of the Mayo Clinic, Rochester, Mian., 
this is a recommendation by a doctor 
of neurology and psychiatry that a 
basis of natural selection of pilots be 
formed by instituting actual instruc- 
tion in aeronautical fundamentals for 
boys of high school or even elementary 
school age. He uses the Axis coun- 
tries as demonstration that this 
method is highly successful and far 
more scientific than ours. Intelli- 
gence based upon a youngster’s school 
record, aggressive personality based 
upon his sports record, and a natural 
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aptitude for flying based upon his 
gliding and soaring record are sug- 
gested as criteria for pilot training se- 
lection. Mention is also made of the 
fact that the number of physical de- 
fects disqualifying a person for flying 
is less than is popularly supposed and 
that with few exceptions potentialities 
for making a good pilot cannot be 
tested in a laboratory. U.S. Air 
Services, April, 1942, pages 14-16, 40, 
10 illus. 


Wright Engine Service School. An 
outline of the course given in the fac- 
tory-approved methods of servicing 
Wright engines in the company’s 
school in Paterson, N. J. Founded in 
1928, the school handles up to 200 
mechanics at a time and has a faculty 
larger than many small colleges. Aero 
Digest, April, 1942, pages 90, 93, 6 
illus. 


Wa rfa re 


The Three Element Formula. J. 
W. Jennings. A nonpolitical discus- 
sion of the division of military re- 
sponsibility between the land, sea, and 
air commands, indicating that prac- 
tical politics do not always conform 
with fundamental principles. <Aero- 
nautics, March, 1942, pages 20, 21. 

Airfield Defence. The problem of 
defending air terminals from attack 
and occupation by paratroop, airplane 
and glider-carried infantry and direct 
air attack is studied. This article 
points out that the average airfield is 
fundamentally vulnerable because it 
was never intended for ground opera- 
tions and that its main 
strength is air-borne. 


defense 
A system of air- 
field defense is offered, combining air 
and ground defenses to make the aver- 
age military airport invulnerable. 
Aeronautics, March, 1942, pages 38 
40, 1 illus. 

The Fight for World Air Rule. 
John A. Ward. A survey of the pres- 
ent air power of the Axis and United 
Nations forces as it relates to the com- 
ing struggle for air supremacy which 
will probably begin as soon as Euro- 
pean weather permits. This article 
indicates the basic organization and 
philosophy behind the various air 
arms and the number of aircraft each 
can command at present and offers a 
forecast on the possible number of 
men and machines which will be re- 
quired in future theaters of operation. 
Aero Digest, April, 1942, pages 72, 75, 
154, 168, 2 illus. 

Think Up. Walter B. Pitkin. 
Pleading that our war thinking and 
war strategy should be up in the air 
instead of on the surface of the sea, 
the writer visualizes great fleets of 
transport aireraft, each capable of 


carrying up to 500 men and _ their 
equipment, able to fly to any part of 
the world in a matter of hours. Since 
present huge airplanes have been de- 
veloped in a relatively short time from 
the tiny originals, it is argued that 
the creation of craft several times the 
present size and capacity would be 
sasily possible at costs comparing 
favorably with a single day’s war ex- 
penditures at the current rate. The 
point is made that the people of the 
United States are compelled to be- 
come the masters of the air for their 
own protection and the preservation 
of civilization. Illustrations show 
present models of large aircraft. 
News, April, 1942, pages 8-13, 14 illus. 

Britain’s Air Offensive. William 
Courtenay. How England has gradu- 
ally emerged from the wholly defen- 
sive strategy employed from the open- 
ing of the war until recently is revealed 
in this account of the assumption of 
the offensive with persistent air raids 
on the enemy’s territory. Reviewing 
the setbacks on the Continent in the 
early years, the successes of the R.A.F. 
in the defense of Britain are set forth. 
The tacties now pursued and the con- 
ditions encountered are outlined, and 
the offensive strength of the British 
air forces at present is estimated as 
well as the losses sustained. The 
article concludes with a forecast of the 
spring and summer campaigns in 
Europe. Air News, April, 1942, 
pages 20-25, 38, 14 illus. 

Is the Dive Bomber Obsolete? 
Comparing the performance of the 
Douglas A-20A with the German Ju 
87 and Ju 88, this article shows that 
the tactics of dive bombing were 
originated by the United States Navy 
more than ten years ago and that the 
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German Stuka has not been very suc- 
cessful when opposed by fighting air- 
planes from above and by guns from 
below. On the other hand, the attack 
bomber can approach its target by 
devious routes, flying low to take ad- 
vantage of hills and woods. Flying 
faster than a dive bomber, it can drop 
its bombs and get away from gun 
range and from high-flying fighters. 
Against ships the dive bomber is said 
to be potent, but the Army proposes 
the A-20A to aid its own forces. The 
conclusion is reached that if the 
Germans have a new dive bomber, as 
reported, it will have to be better 
than older ones if it is to succeed. 
Air News, April, 1942, pages 18, 19, 4 
illus. 

Siberia: Our Next Air Base. Leon- 
ard Engel. An analysis of Russo- 
Japanese relations, capitulating the 
components of Russia’s probable mili- 
tary strength on her Eastern front. 
Indications are given of how these 
same advantages, which prevent Ja- 
pan from immediately waging war 
against Russia, will provide valuable 
bases of operations for us to use when 
inevitable hostile relations are com- 
menced between our ally and our foe. 
Flying and Popular Aviation, May, 
1942, pages 18-21, 88, 7 illus. 

Gas! Col. Alden H. Waitt. Fore- 
casting that the full destructive powers 
of chemical agents are yet to be ex- 
ploited in this war, this article surveys 
the jobs for which air chemical attack 
is especially effective and suggests 
means of protection against gas and 
ways of combating it. Proof that 
chemical attack is a force to be greatly 
reckoned with is given by the indi- 
cated experiments already made with 
it by the Axis powers. Flying and 
Popular Aviation, May, 1942, pages 
22-25, 64, 67, 68, 9 illus. 

Our Planes Can Fight! Dow W. 
Harter. A survey of the performance 
of United States warplanes on various 
battle fronts was recently prepared by 
the chairman of the special subeom- 
mittee on aviation of the House Mili- 
tary Affairs Committee who gives a 
report of his findings. The conclusion 
that United States pursuits and 
bombers have proved their ability to 
meet and defeat the best of the 
enemy’s aircraft is based upon the 
facts he has gathered about the records 
of the Curtiss P-40, the Brewster 
Buffalo, the Bell Airacobra, the Lock- 
heed P-38, the Republic P-47, the 
Boeing Flying Fortress, the Martin 
B-26, the North American B-25, the 
Douglas Havoe and A-24. Particular 
emphasis is given to the Curtiss P-40. 
Flying and Popular Aviation, May, 
1942, pages 30-32, 68, 70, 72, 6 illus. 

We Must Attack to Win. Cy Cald- 
well. An argumentative thesis up- 
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porting the author’s belief that if the 
United Nations are not to lose the war 
the offensive must be assumed—and 
assumed in 1942! It is his contention 
that the one logical theater of attack 
for the United Nations lies in Persia, 
Iraq, and Syria, preventing Hitler’s 
march to join Japan and encircle 
Russia and China. He decries the 
psychology of defense, scorns the 
theory that military production will 
be of any use to the United States if 
our allies fall first and states the cre- 
dence that only a combination of air- 
sea-land superiority, and not any one 
of the three, can lead to victory. 
Flying and Popular Aviation, May, 
1942, pages 41, 42, 73, 74, 1 illus. 

Remember Wake Island! Lieut. 
John W. Thomason, III. The official 
U.S. Marine Corps’ summation of the 
siege of Wake Island. This chrono- 
logic account relates how a handful of 
men and a few airplanes held out 
against overwhelming odds for two 
weeks. It states that there were never 
more than four Marine airplanes in the 
air at one time and frequently only 
one or two. Flying and Popular 
Aviation, May, 1942, pages 45, 46, 
74, 76, 78, 2 illus. 

Air War in the Pacific. Larry Mc- 
Roberts. A delineation of Japan’s 
battle strategy is pointed out by a 
survey of the resistance she has met 
and the heavy toll involved in the 
taking of objectives. Model Airplane 
News, May, 1942, pages 6, 7, 38, 40, 
42, 8 illus. 

The Importance of Malta. V. L. G. 
The strategic position of Malta in 
connection with war operations in the 
Mediterranean and northern Africa 
are the subject of this article, which 
tells of the more than 1,000 enemy 
raids on that island and the advan- 
tages enjoyed by the British through 
holding that important base for air 
operations against the enemy. Flight, 
February 19, 1942, page 154a, 1 illus. 

U.S. in Iceland. Photographs are 
shown of some of the new types of 
U.S. aircraft based in Iceland with 
comments on conditions there and the 
equipment of the pilots. Flight, 
February 26, 1942, page 178, 4 illus. 

Estimating the Weight of Ships. 
Methods used by the German pilots 
in estimating the size and tonnage of 
the ships they attack and in reporting 
on their accomplishments are criti- 
cized. It is admitted that war vessels 
can be identified fairly accurately 
since they are generally built in classes 
of which the tonnage is quite widely 
known, but the problems of estimating 
the displacement of merchant vessels 
involve a high degree of skill and ex- 
perience. The writer ridicules some 
of the means used by the Germans, 
such as counting the number of decks 
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and the number of portholes, although 
the type and number of hatches, 
cranes, and derricks, the kind of deck 
cargo, and the length and width of the 
wake are fairly reliable indicators. 
The tendency toward exaggeration on 
the part of the Germans is dwelt upon, 
and the reasons therefor are explained. 
The Aeroplane, March 6, 1942, page 
258, 1 illus. 

The Air Estimates. The report of 
the British Secretary for Air is com- 
mented upon in connection with the 
introduction in the House of Commons 
on March 4, 1942, by that official of 
the estimates of the needs of the 
air forces the forthcoming year. 
Achievements of the air forces dur- 
ing the preceding year are reviewed, 
with comments on the activities of the 
fighters and the bombers. The Secre- 
tary concluded with an expression of 
full confidence in the ability of the 
R.A.F. to continue to strike deadly 
blows at the enemy. The Engineer, 
March 13, 1942, pages 225, 226; also 
Flight, March 12, 1942, pages 230, 231. 

Night Over Germany. A pilot’s 
version of heavy bomber action in 
raids on Germany. In addition to a 
report on the construction and combat 
performance of the four-engined Stir- 
ling bomber, this is an account of ac- 
tual battle encounters and something 
of the personnel operating these 
bombers. Canadian Aviation, March, 
1942, pages 19-21, 79, 5 illus. 

Tricks and Counter-Tricks of the 
War in the Air. Don Wharton. An 
important phase of warfare in this 
conflict are the ruses and camouflages 
used by both factions to decoy the 
enemy into dropping their bombs where 
they will do the least harm. What 
these tricks are, the means by which 
they are detected, and how they are 
foiled form the contents of this article. 
Air Facts, April, 1942, pages 14-19. 

‘Somewhere in England.” Dick 
Rouzie. A representative of the Boe- 
ing Company, in England to help and 
advise the British with maintenance 
and operation of Boeings and to re- 
port to the Boeing Engineering De- 
partment the results of the B-17 in 
action makes several eye-witness ob- 
servations. His comments touch on a 
number of things: R.A.F. airfields, 
photographic reconnaissance flights, 
Polish flyers with the R.A.F., past 
performances of the B-17’s and what is 
expected of them for the future, and 
the need for silence about actual opera- 
tions. Commercial Aviation, March, 
1942, pages 26, 28, 4 illus. 

Porcupine Squadron. Hickman 
Powell. The versatility of the Douglas 
attack bomber is emphasized in this 
narrative of the services rendered by 
the airplane variously known as the 
DB-7, the A-20A, the Boston, and the 
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Havoc. Originally designed as a light 
bomber, this twin-engined 


fighter in the interception of the night 
bombers of the enemy which were at- 
tacking London. Equipped with what 


was said to be the greatest arsenal of 9 


cannon and machine guns ever put 


into a fighting airplane, it was soon} 
knocking down night bombers as they} 


came in over the English Channel, 
getting a reputation for destroying 


more of them than any other inter-| 


ceptor. 

Then it was given the more aggres- 
sive job of “‘night intrusion,” using its 
range of 1,200 miles to fly over to the 
enemy’s airdromes and pick them off 
as they started out on their forays 
and as they returned. With power in- 
creased by the installation of twin- 


row engines, a speed of 380 m.p.h. wag 


permitted to be revealed, placing these 
heavier airplanes in the class with the 
Hurricanes and Spitfires, making them 
useful not only for day and night at 
tacks but also for observation and re 
connaissance. 


Perhaps its most spectacular assign! 


ment was what the pilots call ‘‘grasg 
cutting” or “skipping through the 
dew,” in which they fly in at more 
than 300 m.p.h., following the contour 
of the ground at altitudes of less than 
75 ft., dropping parachute bombs on 
columns of enemy troops or supply 
lines. Squadrons flying in such for- 
mation spread heavy destruction and 
are difficult to attack because of their 
low altitude, great speed, and powerful 
armament, since they so bristle with 
guns that they are called ‘‘porcupines.” 
Popular Science, May, 1942, pages 
82-87, 8 illus. 

Study of the Stuka. E. R. Camp- 
bell. How the menace of the German 
dive bomber has been minimized by 
organized British fighters is recounted 
briefly, with information on the more 
effective measures taken by the British 
against ground troops, motor trans- 
port trains, armored cars, and light 
tanks. Advantages and disadvantages 
of the dive bombers are summarized 
and comparisons are made with the 
air-borne naval torpedo for attacking 
ships. The opinion is expressed that 
the Hurricane bomber, the Beaw- 
fighter, and the British torpedo bomb 
ers are far superior for the purposes 
mentioned than the German dive 
bombers. Flight, March 12, 1942, 
page 227. 


Welding 


Finishing Welded Light Alloy Com- 
ponents. Methods for avoiding some 
of the mistakes formerly experienced 
in the introduction of welding in the 
construction of aircraft parts are sé 
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Here is the Boots “Cage” nut as it comes 
from-the factory, ready to fasten plywood 


How Boots Self-Locking “Cage” 
Nuts Help Build Plywood Planes 


When aircraft manufacturers saw they could speed 
production and save vital aluminum by building 
trainers out of plywood and plastics, they needed 
a dependable self-locking nut for permanent blind 
fastenings. The Boots Self-Locking “Cage” Nut is 
getting these indispensable trainers into the air 
and is enabling the substitution of plywood in cer 
tain combat plane applications. 

The same Boots principle of the familiar all-metal 
Wing Style nut is combined with a base designed 


BO 
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sub-assemblies for faster production. 


to be clinched permanently into the plywood, in 
spider leg fashion. It can be applied from one side, 
by one operator and it grips the plywood so firmly 
that it will withstand—without tearing —the torque 
applied when bolt or screw is inserted by produc- 
tion methods. 

The application of the Boots Self-Locking “Cage” 
Nut for plywood will find many more applications 
as the use of plywood in aircraft continues in its 
rapid adaptation. 


AIRCRAFT NUT 
CORPORATION 


This is the special tool 


for fastening the nut 
to the plywood. 


to the adjacent part of the plane. 


Now the nut is permanently gripping the 
base sheet of plywood ready to be bolted 
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forth. Practical advice is given from 
the design stage to the finishing opera- 
tions, touching on the flux problem 
and showing the six steps in a recom- 
mended procedure for removing the 
flux. The adaptation of the counter- 
flow principle, which is well known in 
chemical operations, is covered. Sheet 
Metal Industries, March, 1942, pages 
361, 362, 368, 3 illus. 

The Supply and Training of Weld- 
ers. Information is given on the 
courses of instruction established by 
the Ministry of Labour Training 
Centres to provide instruction in 
welding. The Centres have a capacity 
of 700 places, of which 320 are for are 
welding and 380 for gas welding, mak- 
ing possible the training of 5,000 weld- 
ers per year by operating on a three- 
shift system. Four different classes of 
training are given at the Ministry’s 
16 locations in England and Scotland. 
Sheet Metal Industries, March, 1942, 
page 363. 

Standardisation of the Photography 
of Welds. E. H. S. van Someren. 
The necessity for standardized meth- 
ods in photographing welds is stated 
and the methods and equipment used 
by the writer are described in con- 
siderable detail. Photographs and 
diagrams are reproduced and informa- 
tion is given about the placing of the 
subject and the arrangement of light- 
ing. Different types of weld are con- 
sidered separately, including butt 
welds and beads, fillet welds, bend 
tests, fractured test pieces, and sec- 
tioned welds. Typical welded work is 
illustrated, usually selected to show 
as many defects as possible. The 
Institute of Welding, Quarterly Trans- 
actions, January, 1942, pages 16-25, 
22 illus. 

Conservation of Welding Elec- 
trodes. Clayton B. Herrick. Faster 
welding production and a significant 
saving in materials can be effected, 
according to the writer of this article, 
by observing rules which are enumer- 
ated under 15 headings giving advice 
from the Lincoln Electric Company on 
the proper selection and use of welding 
electrodes. A tabulation is included 
on the characteristics of welds and 
the effects of varying factors in pro- 
cedure. Metals and Alloys, March, 
1942, pages 459, 460; also The Weld- 
ing Journal, April, 1942, 6 illus. 

Spot-Welding Equipment. A re- 
print of recently published notes in 
Luftwissen indicating aircraft spot- 
welding developments in Germany. 
Although it is stated that some of the 
information was already familiar to 
British engineers, this survey of Ger- 
man machines designed for the resist- 
ance welding of aircraft components 
imparts information about some of the 
comparatively less known features 
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The engine test laboratory at the Boeing Aircraft Company’s plant in Seattle, designed 

to put airplane engines through rigid performance tests without taking them off the 

ground. The laboratory is mounted on wheels which run on a track, permitting the 
engine to be shifted to take advantage of wind from any direction. 


such as program welding and the em- 
ployment of dual machines. Of 
special interest, too, are the repeated 
references to pressed components, 
the description of tandem machines, 
and the fact that one set of equipment 
may control groups of machines. Air- 
craft Production, March, 1942, pages 
267-270, 8 illus. 

Structural and Metallurgical Prop- 
erties of Condenser Discharge Spot 
Welds. G.S. Mikhalapov and T. F. 
Falls. Prompted largely by the weld- 
ing requirements of the light alloys, 
principally aluminum and magnesium 
alloys used in the aircraft industry, the 
condenser discharge type of spot weld- 
ing has been developed and its use 
has extended to other industries, al- 
though its major utility remains in 
the aeronautical field. This discus- 
sion is confined primarily to the prop- 
erties of spot welds on aluminum al- 
loys as used in aircraft construction. 
The writers proceed to a study of the 
grain structure of the welding metal 
and the parent metal and the behavior 
of the metals under the influence of 
the heating and cooling effects of the 
welding operation. Various zones of 
heating influence are studied and the 
causes of defects are set forth. Re- 
marks are made on the significance of 
the inclusions of oxides or other im- 
purities and on mechanical defects 
such as cracks and porosity. 

It is indicated that certain widely 
accepted conclusions to the effect that 
different welding techniques produce 


welding metals of different unit 
strengths are not borne out by these 
investigations. Conditions are found 
to vary with the thickness of the metal 
used because of the differences in the 
cooling cycle. Results of numerous 
tests are tabulated and illustrated by 
curves and microphotographs, leading 
to the conclusion that appreciable 
variation exists in the unit strengths 
of welding materials which cannot be 
attributed to either the differences in 
the welding conditions or revealed by 
metallographic inspection. The Weld- 
ing Journal, April, 1942, pages 223- 
229, 12 illus. 

The Effect of Preheating Tempera- 
ture Upon Shrinkage Stresses in 
Welded High-Tensile Steel Plates. 
Richard W. Leutwiler, Jr. This in- 
vestigation had for its object the de- 
termination of the question whether 
preheating reduces the shrinkage 
stresses in welded high-tensile steel and 
also the study of the effects of various 
preheating temperatures upon shrink- 
age stresses. Preliminary considera- 
tions are set forth and the experi- 
mental procedure is outlined. The 
following conclusions are reached: 
(1) Preheating the parent metal to a 
temperature of 200°C. (392°F.) has 
been shown to reduce distortion to 
approximately 65 per cent of the dis- 
tortion produced without preheating; 
(2) such preheating has reduced the 
residual stress to about 73 per cent of 
the value when no preheating was ap- 
plied; (3) for the kind of steel used 
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750,000 Man-Hours 


Saved Annually by Each Martin 


Robot Draftsman 
* 


IRST and most successful application of photography to the repro- 
duction of drawings is the Martin Photographic Reproduction Process. 
l sing colossal cameras, original engineering drawings are photographed 
in any scale and the images projected back directly onto sensitized sur- 


faces of metal, wood, cloth, paper, glass or nearly any other material. 


“Drafting by camera” thus has released literally hundreds of engineers 
from routine work and placed them on more important assignments. 
Drafting itself is simplified (complicated plans can be duplicated in less 
than five minutes); corrections expedited. Shop and experimental work 


are speeded. Toolmaking is improved. Inspection is aided. 


The Martin-originated photo-drafting process has already made its im- 
pact felt upon American industry. Many aircraft and other industrial 
concerns have adopted the technique . . . answering in large measure the 
shortage of engineering personnel. 
Photo-reproduction is just one of the many new methods by which Martin 


is saving man-hours and increasing production in the all-out drive for Victory. 


The Glenn L. Martin Co., Baltimore, Vid., U.S. A. 


Martin Aircraft are first laid-out full scale in the mold-loft. From these accurate 
dimensions all details are designed 


also at full scal 1 metal sheets. Then Martin’s 
giant camera reproduces these original drawings on 


paper, glass, plastics or wood, for use where needed. 


other metal sheets, or on cloth, 
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Camera Corridor: Thi 
the bellows of the Martin photo process 


camera, gives some idea of its vast. size. 


s view, through 


Believed to be the world’s largest camera, 
it takes up every inch of two big rooms, 
can reproduce drawings up to 5’ x 10’. 


Like Tin-Types of another day, plans 
are printed directly onto bare metal. Using 
jig-saw methods, workmen turn out ex- 
perimental or small-quantity parts with 
practically no tolerance of error. 


Jig Time is reduced by photo - layout. 
Jigs, and other parts or fixtures are built 
onto full-scale photo-layouts. This elimi- 
nates measuring and checking necessary 
in working from small-scale drawings 
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Builders of Dependable © Aircraft Since 1909 
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and the type of weld employed, a 
minimum preheating temperature of 
900°C. (392°F.) is required; (4) 
although further reduction in distor- 
tion and residual stress can be ob- 
tained by increasing the preheating 
temperature to 400°C. (752°F.), the 
most effective range has a minimum 
of 200°C. The Welding Journal, 
April, 1942, pages 198-s—203-s, 9 illus. 


Flash Butt Welding of Chrome- 
Molybdenum Steel. W. Stuart Evans 
and V. V. Netchvolodoff. Flash butt 
welding of steel has been an established 
industrial process for many years. 
The automobile industry in particular 
has used this process to take advan- 
tage of the low cost, high rate of pro- 
duction, and excellent physical proper- 
ties of the weld. 

Application of this process to 
chrome-molybdenum steels has been 
very limited, especially in the aircraft 
industry. Limiting factors for aircraft 
application have been a lack of pro- 
duction volume, necessary equipment, 
and experience. A natural tendency 
on the part of aircraft designers has 
been to exercise caution in the use of 
processes deviating from long estab- 
lished practices. In recent years, with 
the advent of large contracts, it has 
become advisable to investigate the 
possibilities of this process in struec- 
tural design. 

This article gives a brief outline of 
the many variables involved in the 
process as well as part and die design. 
Only in recent years has any effort 
been made to determine the individual 
effect of the various factors involved 
with respect to aircraft steels. It 
should be remembered that this proe- 
ess as applied to chrome-molybdenum 
steel is in the development stage and 
many of the procedures used at the 
present time may be discarded as a 
result of further research and addi- 
tional experience. Journal of — the 
Aeronautical Sciences, April, 1942, 
pages 207-212, 7 illus. 


The Spot-Welding of N-A-X High- 
Tensile Steel. W. F. Hess and C. R. 
Schroder. Steel designated as N-A-X 
9115 was the subject of this investiga- 
tion. It is one of a series of similar 
compositions containing percentages 
of carbon between 0.08 and 0.70 sup- 
plied with and without molybdenum. 
It is said to contain only a small per- 
centage of strategic metals and to offer 
physical properties so that there is a 
demand at present for it as a sub- 
stitute for steels of more complex 
chemistry. It is revealed in this study 
that steels which are subject to hard- 
ening upon rapid cooling may be spot- 
welded successfully by toughening 
their as-welded brittle structure by 
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The trregularity of re- 
ceipt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
ts done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are avatlable in the United 
States. 


means of a brief heat treatment in the 
welding machine after the welding 
operation. The equipment used, the 
welding conditions, the effects of the 
time element and of the current mag- 
nitude in heat-treating are detailed 
and charted. Recommended condi- 
tions for spot-welding this material 
are tabulated. The Welding Journal, 
April, 1942, pages 203-s—208-s, 12 
illus. 

Cleaning Alclad for Production. 
Fred Morris. Details of a method de- 
vised to prepare the surfaces of Alclad 
to secure consistently a satisfactorily 
low surface resistance between the 
parts to be spot-welded. In effect at 
the Fleetwings plant, the chemical 
process involved is adaptable for mass 
production and permits the parts to be 
welded at any time within three days 
after the cleaning operation. Avia- 
tion, April, 1942, pages 85, 205, 206, 3 
illus.; also The Welding Journal, 
April, 1942, page 197-s. 


Wind Tunnels 


The Wright Field Wind Tunnel. 
Michael Lorant. Description of the 
construction and equipment of the 
U.S. Army’s new wind tunnel at 
Wright Field, indicating its relative 
size and working limitations. Aero- 
nautics, March, 1942, pages 57, 58, 3 
illus. 

Army Air Corps Builds 400-Mile-an- 
Hour Wind Tunnel. The Army Air 
Corps’ new $2,500,000 wind tunnel at 
Wright Field, Dayton, Ohio, is be- 
lieved unsurpassed as a laboratory 
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which will play a fundamental part in 
maintaining this nation’s air suprem- 
acy. The building of this wind tun- 
nel is deseribed, including the design 
and construction of the two 40-ft. 
fans and the 40,000 hp. alternating- 
current induction motor, largest of its 
kind ever built, which drives them. 
Each fan has 16 blades, each of which 
weighs 1,500 lbs. and was fashioned 
from 42 layers of prime Washington 
spruce. The fans generate an air 
blast having a maximum velocity of 
400 m.p.h. which traverses the 616-ft. 
circuit of the tunnel with the least 
possible resistance. The tunnel is of 
such diameter that airplane models 
having a wing span up to 15 ft. ean be 
tested, as well as full-scale fuselages, 
engines and propellers mounted on 
nacelles, and airplane wings. 

The mounting mechanism, operated 
from the control room, makes it pos- 
sible to move the airplane model in 
any direction to simulate actual flight 
conditions while instruments measure 
the reactions of the model to the forces 
imposed upon it. Popular Science, 
May, 1942, pages 62-65, 8 illus. 


Miscellaneous 


Big Light. D. M. Neal. A descrip- 
tion of the 2,000,000,000 candlepower 
light on top of the Colgate-Palmolive- 
Peet Building in Chicago which has 
served as a beacon for aviation and 
marine navigation for the past twelve 
years. Because of the war this light 
has been temporarily extinguished. 
Flying and Popular Aviation, May, 
1942, pages 53, 54, 1 illus. 


Public Relations vs. Publicity. Col 
Arthur I. Ennis. An explanation by 
the Chief of the Division of the two- 
fold problem confronting the Public 
Relations Branch of the U.S. Army 
Air Forces . . that of getting the 
facts to the public without revealing 
any vital information to the enemy 
While official information is valuable 
as a morale-builder and to combat 
enemy propaganda, it must be limited, 
he asserts, to the dissemination of 
facts with opinions deleted, and the 
element of surprise to the enemy must 
be protected at all costs. Reasons are 
also given as to why there is a security 
regulation against making public in- 
formation of troop movements; why 
because something has already been 
printed it does not mean it can appear 
again; why data are not immediately 
released on new airplanes and related 
equipment; why employment figures, 
architectural details, and such must 
be censored; and why the supervision 
of photographs is important. Flying 
and Pepular Aviation, May, 1942, 
pages 51, 52, 100-102, 104, 1 illus. 
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U.S. Army Air Forces 


Gliders Play Important Role in 
A.A.F. War Plans. Lewin B. Bar- 
ringer. A report on the progress of the 
inclusion of a gliding program in our 
military war effort since the delivery 
of the first Air Corps glider last July. 
An analysis is made of the twofold 
reason for incorporating motorless 
heavier-than-air aircraft in our flying 
equipment ... . first, for transporta- 
tion of men, equipment, and supplies; 
second, for surprise attack of enemy 
positions. Construction and __per- 
formance details of German gliders are 
briefly outlined. The article also 
touches upon the qualifying of pilots 
for instructors and supervisors in our 
glider program and the tentative 
future plans for the establishment of 
an advanced glider training school. 
Air Forces News Letter, March-April, 
1942, pages 35-37. 

War is Climbing. Capt. Nathaniel 
F. Silsbee. A survey of high-altitude 
flying, the difficulties involved, and 
the contributions in research and en- 
gineering that have been made toward 
the goal of superbombers for strato- 
spheric operations to win the war. 
Stressed in the discussion of the tech- 
nical problems concerned and their 
mechanical solutions is the develop- 
ment of the turbo-supercharger which 
permits the utilization of the engine’s 
exhaust gases by directing them 
through a small turbine compressor. 
This rotates a blower that sends the 
“thickened” air on to the carburetor. 

The human element problems re- 
viewed are those of anoxia, aero- 
embolism, and lack of oxygen and 
nitrogen. The pressurized cabin, of 
which a description is given, is ad- 
judged the closest approach to a solu- 
tion of these problems. Air Forces 
News Letter, March-April, 1942, pages 
47, 48, 50, 51. 


National Advisory Committee 
for Aeronautics 


Theoretical Solution of Profile Drag. 
J. Pretsch. Translation of the paper, 
“Zur theoretischen Berechnung des 
Profilwiderstandes,” from Luftfahrt- 
forschung 1938 yearbook. After a sur- 
vey of the customary procedures for 


Publications 


appraising the profile drag in which 
pressure drag was discounted and of 
the methods for computing the lami- 
nar and turbulent friction flow, the 
author proposes a method by which 
the pressure drag can be computed 
with the aid of the displacement thick- 
ness of the frictional layer. The 
method is restricted to the case where 
the effects caused by separation of 
frictional layer are small. Then the 
total profile drag can be expressed 
solely by quantities derived from the 
velocity distribution in the frictional 
layer immediately at the trailing edge. 

It is merely assumed, thereby, that 
the mixing losses originating over the 
short length in the wake are negligible 
until the pressure reaches its end value. 
The proposed method is applied to 
seven symmetric Karman-Trefftz pro- 
files at zero lift and varying position 
of transitional region. The actual 
position of the transitional region is 
deduced by comparison with the meas- 
ured drag coefficients. 

Judged by these mathematical re- 
sults and the available test data, the 
inference is drawn that the position of 
the transitional region is principally 
dependent upon the Reynolds Num- 
ber Rey referred to momentum thick- 
ness but that the position for the rest 
is almost independent of the pressure 
gradient while being materially af- 
fected by the degree of turbulence and 
surface roughness; the pressure gra- 
dient becomes naturally effective in the 
quantity Rey itself. This supposition 
is utilized to predict the transitional 
region and, hence, the profile drag 
coefficient of a smooth wing at moder- 
ate degree of turbulence and very 
large Reynolds Numbers (107< Re< 108) 
and to compute the friction and pres- 
sure drag. It seems as though the pro- 
portion percentage of the pressure 
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drag to the total profile drag increases 
with the Reynolds Number. 

In conclusion the most urgent prob- 
lems of the future are enumerated, 
with the solution of which an im- 
provement in the theoretic profile 
drag computation may be anticipated. 
N.A.C.A. T.M. No. 1009, April, 
1942, 38 pages, 61 illus. 

Analytical Theory of the Campini 
Propulsion System. §. Campini. 
Translation of an article entitled 
“Sulla Teoria Analitica del Moto- 
Propulsore Campini”’ from L’ Aero- 
tecnica, January, 1938. A description 
of the jet propulsion system devised 
by S. Campini and the definition of its 
propulsive efficiency calculated under 
various conditions of flight with allow- 
ance for all internal losses. 

Efficiency and consumption curves 
are plotted and their practical values 
discussed. The behavior of the sys- 
tem is analyzed at various altitudes 
and speeds, indicating that its super- 
iority over the conventional engine- 
propeller system, starting from 248 
m.p.h. with respect to range and 
weight per horsepower unit is affirmed. 
According to the author’s statement, 
the immediate possibility of the new 
system at high altitudes is discussed 
in relation to theoretic and experimen- 
tal results. Descriptions of the ex- 
periments made in collaboration with 
the Caproni Airplane Company of 
Milan are described. N.A.C.A. T.M. 
No. 1010, March, 1942. 


National Bureau of Standards 


Tensile Elastic Properties of Nickel, 
Copper, Open-Hearth Iron, and Typi- 
cal Steels. Dunlap J. McAdam, Jr., 
and Russell W. Mebs. From stress- 
cut curves are derived proof stresses 
for five values of permanent set. 
From corrected stress-strain curves 
are derived values of the modulus at 
zero stress and its stress coefficient. 
The diagrams show the influence of 
prior plastic extension on these in- 
dices. 

The curves of variation of the proof 
stresses with plastic extension are 
affected by the rate of work-hardening, 
by variation of internal stresses of two 
kinds, and by the rest interval. The 
curves of variation of the modulus of 
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elasticity with plastic extension are 
affected by variation of crystal orien- 
tation, internal stress and lattice ex- 
pansion and by rest. The curves of 
variation of the stress coefficients of 
the modulus are affected by all these 
factors except, possibly, the reorienta- 
tion factor. Journal of Research, 
March, 1942, pages 311-378, 33 illus. 


Civil Aeronautics Administration 


Standard Accounting Procedure 
Suggested for Use on Airports. In re- 
sponse to many questions on airport 
accounting, addressed to the C.A.A.., 
a standard system for non-Federally 
operated airports is presented in this 
article by W. Russell Graham, Jr., of 
the C.A.A. The system calls for three 
simple journals—one for revenue and 
cash receipts, one for expenses and 
cash disbursements, and a small gen- 
eral journal. A standardized system 
of five schedules is also presented. 
Civil Aeronautics Journal, April 1, 
1942, page 90. 

Defense Regulations. A compen- 
dium of the revisions of the Civil Air 
Regulations and general procedures 
promulgated since the nation’s entry 
into war. It contains the revised 
regulations on the use of aircraft, 
identification and passenger restric- 
tions, flight requirements, and_ in- 
structions for landing and clearance, 
as well as the administrator’s regula- 
tions on the suspension of licenses and 
the seizure of aircraft. 

Other material covers the Army In- 
terceptor Command regulations pe- 
culiar to each C.A.A. region and other 
miscellaneous regulations including 
the discontinuance of scheduled broad- 
casts, meteorologic information, black- 
out regulations, and other matters. A 
list of landing areas, designated as of 
March 26, 1942, is also included. 
C(.A.A. Special Defense Regulations, 
March 27, 1942. 

Federal Airways Manual of Opera- 
tions. A new edition of Chapter B, 
Part 6, superseding the previous edi- 
tion dated September 25, 1941. It 
contains directions for the handling of 
special weather reports, the distribu- 
tion of hourly sequence weather data, 
unscheduled and special reports, and 
the hourly notices to airmen. C.A.A. 
Federal Airways Operations Manual, 
effective March 15, 1942. 

Cumulo-Nimbus Cloud Hazards. 
A letter to the Civil Aeronautics 
Board’s Safety Bureau by R. M. 
Stanley, well-known glider pilot, on 
the subject of the structural danger to 
aireraft of flying into cumulo-nimbus 
clouds. He relates that upon many 
occasions while flying a_ sailplane 
through thunderstorms, data accumu- 
lated by observing both the barograph 
and accelograph indicate that even in 


a mild cumulo-nimbus cloud a climb 
of 300 ft. per minute is common, while 
pilots have been known to soar 20,000 
ft. in 5 minutes under these cireum- 
stances. Conditions in the area and 
the interior of this type of cloud have 
usually exceeded the sharp-edged gust 
acceleration of 30 ft. per second usu- 
ally used as the criterion of structural 
design. C.A.B. Safety Bulletin No. 
118, April, 1942. 

Magnetic Compasses. A_ back- 
ground discussion of the magnetic 
compass and the general considera- 
tions of its use in aircraft, prepared by 
the C.A.A.’s engineering division. 
The release offers a general descrip- 
tion of the instrument, explains its 


strument, outlines a system for its in- 
stallation, and gives hints for general 
trouble-shooting. C.A.A. Safety Reg- 
ulation Release No. 99, March, 1942. 
Additional Air Carrier Position 
Lights. The report of a conference on 
the desirability of adding more posi- 
tion lights to air transports to forestall 
the possibility of collision. The type 
discussed was a flashing light of about 
32 cp. intensity, installed above and 
below the fuselage aft of the pilot’s 
compartment. The release gives the 
leading arguments for and against the 
incorporation of the added lights and 
contains a questionnaire on the light 
to be answered by light manufactur- 
ers, airline officials, pilots, and other 


Glenn L. Martin, pioneer aircraft manufacturer, receiving honor of New York Advertising 
Club as its ‘“Man-of-the-Month.” 


principle of operation, its classifica- 
tions and use, as well as instructions 
for installation in the airplane. 

The subject of compass error, its 
cause, compensations, and the meth- 
ods of swinging the compass by mag- 
netic bearing base, by terrestrial and 
celestial reference or by master com- 
pass are outlined. Inspection and 
maintenance procedures and a trouble- 
shooting chart are also included in the 
release. C.A.A. Safety Regulation Re- 
lease No. 103, March, 1942. 

Aircraft Thermometers. A safety 
regulation release prepared by the air- 
craft engineering division of the 
C.A.A. discusses the general handling 
of vapor-type thermometers used to 
indicate oil, coolant, free air, and car- 
buretor heat. The release gives a gen- 
eral description of the construction, 
operation, and application of the in- 


interested persons who did not take 
part in the original conference. C.A.A. 
Safety Regulation Release No. 102, 
March 16, 1942. 


British Library of Information 


‘‘Beaufighter.” A popular descrip- 
tion of the Hercules powered twin- 
engined low-wing Bristol Beaufighter, 
listing its varied military uses and 
illustrating some of the steps in its 
production. War in Pictures, Novem- 
ber, 1941. 


Bombing From the Stratosphere. A 
study in pictures of the Royal Air 
Force operational procedure in using 
the Boeing B-17 in a high-altitude 
bombing raid against harbor installa- 
tions in France. War in Pictures, 
November, 1941. 
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Hydraulics Handbook 


Three phases of the subject of hydrau- 
lies as applied to aircraft auxiliary power 
are treated in this book; the general 
theory, its application to the design of 
devices, and the installation and main- 
tenance of hydraulic equipment. While 
the handling and general language of 
the text are aimed at operators and me- 
chanics, the subject is of a sufficiently 
advanced nature to be of interest to de- 
signers and engineers as well. 

First, the basic physics of hydraulics 
is outlined and its application to the 
simple hydraulic jack is explained. 
From here the hydraulic principle is ex- 
panded to cover the actuating devices 
and their application to flaps, brakes, 
and similar tasks in the aircraft struc- 
ture. Actuating devices of the hydrau- 
lic power system, the pumps, valves, 
lines, and regulators are treated. 

Applying the primary theory pre- 
sented in the first chapter, procedures 
for designing basic systems—wing flap 
circuits, reservoirs, etc.—are given along 
with the basic mathematics applied in 
this dimension. The method of design- 
ing the system installation is presented 
in like manner. This includes specific 
problems such as the installation of 
engine pumps, gauges, selector valves, 
actuating cylinders, and other equip- 
ment. 

An entire chapter is devoted to de- 
tails on the procedure for designing 
actuating cylinders. Another is devoted 
to the structure and application of com- 
mercial hydraulic system units now on 
the market. The closing chapter of the 
book is devoted to the maintenance of 
hydraulic equipment. General pro- 
cedures in trouble-shooting and their 
correction in all of the major sections of 
the hydraulic system are given in terms 
of practical mechanics. 


Manual for Aircraft Hydrau- 
lics, by James E. Thompson and 
Rodney B. Campbell; Aviation 
Press, San Francisco, 1942; 202 
pages, $4.00. 


War Tools 


Accentuating the three basic factors 
of warfare—fire power, mobility, and 
armor—the author shows that disre- 
gard of any one of these leads to dis- 
aster. He has chosen to begin with the 
invention of firearms, moving forward to 
the present day, although in describing 
siegecraft and naval warfare it seemed 


Books reviewed in this 
section may be purchased, 
or borrowed without charge, 
from The Paul Kollsman 
Library, Institute of the 
Aeronautical Sciences, 
1505 RCA Building West, 
Rockefeller Center, New 
York, N. Y. 


advantageous to carry the account back 
briefly to ancient weapons. 

Considerable detail is given of the 
mechanical operation of particular weap- 
ons by text and diagram because it was 
felt that such an analysis would help in 
a better understanding of the central 
theme. On the other hand, tools and 
methods that do not reveal the basic, 
unchanging forces that bear on battles 
have been omitted or given only pass- 
ing reference. 

The book is intended to answer the 
manifold questions about the actual 
mechanics of warfare, different types of 
guns, how sea and air power are cor- 
related in modern warfare, the differ- 
ence between strategy and tactics, and 
other questions. The author traces the 
development of the different factors in 
the science of warfare, how they are 
interrelated, and how one weapon leads 
to the development of others. Light 
arms for the infantry, heavier arms for 
the artillery, fortification and siege- 
craft, fire power, mobility, mechaniza- 
tion, and motorization are discussed, as 
well as the function of railroads and the 
use of heavy guns. Air and sea power 
are treated in the concluding chapters. 


The Tools of War, by James R. 
Newman; Doubleday, Doran & 
Company, Inc., Garden City, N. 
Y., 1942; 398 pages, $5.00. 


First Blood 


This informal history of the attack on 
Pearl Harbor written by a professor at 
the University of Hawaii is related in 
terms of human reaction. 

Details of the attacks on Wheeler 
Field, Hickam Field, the Naval Air 
Base at Kaneohe, the Marine Base at 
Ewa, and Pearl Harbor are based on 
participants’ accounts. If cowardice or 
the spirit of appeasement were present 


anywhere on December 7. in Hawaii, 
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nowhere in this book is any intimation 
of it given. The author seeks to impress 
upon readers that the orderliness, calm, 
and unselfishness of both military and 
civilian personnel on the Islands that 
day should set an inspiring example for 
all and make anything other than vic- 
tory impossible. 

A portion of the book is devoted to 
consideration of the problem of the 
Japanese population in Hawaii. The 
opinion is expounded that, contrary to 
popular belief and fear, it is loyal with 
few exceptions. One of the agencies 
credited with having developed this 
loyalty is the Oahu Citizens’ Home De- 
fense Committee. 

A final admonition is that the Japa- 
nese have been underestimated. If the 
war is to be won and the democratic 
way of life to prevail, it can only be 
done by hard, earnest fighting, by re- 
membering the courage and _ selfless- 
ness that prevailed at Pearl Harbor, 
and by a grim determination to prevent 
the possibilities of any more such sur- 
prise attacks. 


Remember Pearl Harbor, by 
Blake Clark; Modern Age Books, 
New York, 1942; 127 pages, 
$1.25. 


Mathematical Refresher 


This textbook was intended pri- 
marily as a refresher course in basic 
mathematics for R.A.F. Air Training 
Cadets and other persons interested in 
primary military flying instruction. It 
reviews those basic mathematical proc- 
esses that are used in flight and ele- 
mentary avigation. Considering the 
fact that most Cadets have a sound 
background in arithmetic and frequently 
lack algebra and geometry, arithmetic 
receives a cursory treatment, while 
fuller consideration is given to elemen- 
tary algebra and some primary work on 
the triangle of velocities and accurate 
measurement as an aid to potential avi- 
gators. 

Among the other subjects covered are 
fractions, decimals, metric conversion, 
ratio and proportion, the construction 
and interpretation of formulas, equa- 
tions, graphs and their interpretation, 
angles and their measurement, and 
scalar and vector quantities. 


Elementary Aircraft Mathemat- 
ics, by J. B. Channon and A. Mc- 
Leish Smith; Longmans, Green 
and Co., New York, 1942; 97 
pages, $0.60. 
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Delayed Parachute Falls 


A study of the physiologic and psycho- 
logic reactions attendant upon para- 
chute jumping from a high altitude, 
based upon the author’s experiences in 
delayed opening parachute falls. 

A description is given of the equip- 
ment utilized by the author in his series 
of record-taking leaps. He advises 
necessary precautions and preparations 
for high-altitude jumping, as well as de- 
tails of the execution of such falls. 


Delayed Opening Parachute 
Jumps and Their Life-Saving 
Value, by Arthur H. Starnes; 
Parachute Science Service, Chi- 
cago, 1942; 85 pages. 


Vision for Flight 


Because of the mounting speed of 
transport by land, water, and air, visi- 
bility in its meteorologic connections 
has become a subject of increasing im- 
portance. This is a monograph on the 
theory and practice of the measurement 
of the visual range, limited to visibility 
in the horizontal. 

By way of introduction, some of the 
work on the passage of light through the 
atmosphere, which is fundamental to 
the subject, is presented. Topical dis- 
cussions on visual range treat separately 


of: applications to calculation, experi- 
mental researches, instruments for meas- 
urement, visual range in practice, de- 
pendence of visual range on other 
meteorologic elements, and forecasting 
the visual range. An appendix gives 
the visual range of colored objects and a 
complete bibliography on which this 
compilation is based. 


Visibility in Meteorology, by 
W. E. Knowles, Middleton; The 
University of Toronto Press, To- 
ronto, Canada, 1941; 165 pages, 
$2.50. 


Construction Details 


Prepared primarily as the second in a 
series of books on training in the aero- 
nautical sciences, this is a complete 
unit in itself dealing with the construc- 
tion of the air frame. It covers broad 
principles of design, the reasons under- 
lying the use of various forms of con- 
struction, the properties of the mate- 
rials employed, and the operation of the 
numerous components. 

The flying control system, materials, 
and the hydraulic and pneumatie¢ sys- 
tems are dealt with in individual chap- 
ters, as well as the complete structure 
and the principles upon which the air- 
plane operates. Military types are 


necessarily described, but the prin- 
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ciples apply equally to designs for civil. 
ian service after the war. 


Aircraft Construction, by |, 
Hay Surgeoner; Longmans, 
Green and Company, New York, 
1942; 116 pages, $1.25. 


Multiple-Choice Questionnaire 


Covering civil air regulations, meteor- 
ology, navigation, airplanes, and air- 
plane power plants, this is a quiz text 
for applicants wishing to qualify for 
Private Pilot, Commercial Pilot, and 
Ground Instructor licenses. In addition 
to surveys of these topics, there is ap- 
pended to each of the five chapters a 
total of 200 multiple-choice questions on 
the particular subject. 

This book is intended for a triple 
purpose: to act as a study system, to 
afford a method of testing the appli- 
cant’s knowledge, and to permit him to 
broaden his knowledge of the subjects 
by directing him to the right answer 
for questions with which he is not fami- 
liar. It also serves as a basis of an 
understanding of multiple-choice ques- 
tions. 


The Handbook of Aeronautics 
and Ground Instructor’s Aid, by 
Ed Bartholomew; Question-Air 
System, Kilgore, Texas, 1942; 
135 pages, $2.75 


metal alloys. 


telephone our Research Director. 


the solution to difficult electrical contact problems through the use of a special high-palladium 
alloy which is a modification of a similar formula developed by us for dental work. 


In view of the present need for using all available special facilities, we solicit inquiries from 
manufacturers and their engineering departments who may be faced with just such problems 
requiring the special physical and electrical properties attainable through the use of precious 


Our Research Division is unusually well-equipped to develop alloys of gold, platinum, palladium 
and silver and to conduct the physical laboratory tests that will precisely establish their prop- 
erties. Some of the special alloys already developed for dental use, and with exactly defined 
physical properties, may well be the answer to your problems and are immediately available 
in commercial quantities at reasonable prices. 

Our experience, covering 130 years as specialists in precious metal metallurgy, qualifies us to 
serve you promptly and efficiently where special formulae may be indicated. Write or 


THE J. M. NEY COMPANY, HARTFORD, CONNECTICUT 


SPECIALISTS IN PRECIOUS METAL METALLURGY ‘ei SINCE 1812 
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WHAT IS YOUR PROBLEM? 


Ney alloys now available offer the following 
broad range in physical properties 


Brinell Hardness 30 to 300 

Tensile Strength ... up to 200,000 ¢ 
Elongation up to 40% 

Modulus of elasticity 12 to 18,000,000 p.s.i 
Specific gravity 11 to 18 gm/cc 

Melting temperature 1500° to 2800° F 


Typical alloys are non-corrosive and} 
able by heat treatment. Can bes 
welded, drawn, rolled, stamped 

or machined 
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Services 


of the 


Aeronautical Archives 


of the 


Institute of the Aeronautical Sciences 


The services of the Aeronautical Archives are available 
to all members of the Institute, to Corporate Members, to 
advertisers in the Aeronautical Engineering Review and, 
under usual library limitations, to the public. Four special- 
ized services are available. 


The Paul Kollsman Library 

This lending library service makes available, without 
charge, the latest and more important aeronautical books. 

As far as the facilities permit, any person in the United 
States over 18 years of age who can furnish references which 
certify to his or her responsibility may become a member of 
the library. 

Members may request the loan of any aeronautical or 
technical book they wish to borrow. Through an ex- 
change agreement with the Engineering Societies Library, 
any book on general engineering may be borrowed from its 
great collection of over 160,000 volumes. 

Aeronautical books may be purchased through the li- 
brary; loan copies may be inspected before placing orders 
A photostating service is available at usual library rates. 

Applications for membership in the library and further 
information will be sent on request. 


The Burden Reference Library 
This reference library contains over 14,000 aeronautical 
books, magazines, pamphlets, photographs, reports, and 
clippings gathered from world-wide sources and is one of 
the most complete aeronautical libraries in the world. 
Material from this library is not available for loan but may 
be used for reference purposes at the Aeronautical Archives. 


The Pacific Aeronautical Library 
6715 Hollywood Boulevard 
Hollywood, California 

Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation. 

This service library for aeronautical research is available 
to the public for reading privileges. Source material in- 
cludes aerodynamic and structural research reports, as well 


as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple- 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 

This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any aeronautical subject. Some of the available services 
are: 


Bibliographies on any aeronautical subject. 

Reports on any aeronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special aeronautical subjects 

Biographies of individuals engaged in aeronautics. 

Photostats of any aeronautical or general engineering mate- 
rial. 

Microfilms made on special order. 

Photographs made from the Institute’s photographic collec- 
tion. 

Drawings and tracings made. 
In addition to the services mentioned any commission 

which comes within the scope of the Service will be ac- 

cepted. 


Research work is charged at the usual library fee of $2.00 
per hour. Special arrangements may be made for work re- 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers at the standard rate of 1 cent per word. 
Minimum charge $2.00. 

Reproductions of any material in the Aeronautical Ar- 
chives of the Institute may be ordered at standard photostat 
rates. 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
1505 RCA BUILDING WEST 
30 ROCKEFELLER PLAZA, NEW YORK, N. Y. 
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The following was found on the flyleaf of the diary of 


an Iowa boy who fell at Chateau-Thierry in 1918: 


“America must win this war. 
Therefore J wi// work; I will 
save; J wi// sacrifice; I wi// en- 
dure; J wi// fight cheerfully and 
do my utmost, as if the issue of the 


whole struggle depended on me alone.” 


.+« OS if the issue of the whole struggle depended on me alone. ° 


THE BS CORPORATION . NEW YORK 
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Aircraft Students’ Mathematics 


Written for students in technical and 
trade schools intending to become air- 
craft mechanics and for mechanics seek- 
ing advancement in their trade, this 
book is intended to meet the require- 
ment of instructors and employers— 
that mechanics doing precision work 
have a thorough knowledge of the funda- 
mentals of arithmetic. To stress the 
practical aspect of the text, each new 
topic is presented as a job and treated 
by means of instruction and examples. 

Part I is entitled “A Review of 
Fundamentals for the Airplane Me- 
chanic” and is intended to consolidate 
the student’s knowledge, to reteach any 
forgotten lessons, to review points al- 
ready known, and to furnish material 
for drills to establish firmly the basic 
essentials. Parts II, III, and IV cover 
specific aspects of the work an aircraft 
mechanic is to perform, dealing with the 
airplane as a whole, its wings, strength 
of materials, and fittings, tubing, and 
fastenings. The mathematics associated 
with the airplane engine are treated 
under horsepower, consumption of fuel 
and oil, and compression ratio and valve 
timing. Part V is composed of 100 re- 
view examples taken from airplane shop 
blueprints, aircraft-engine instruction 
books, airplane supply catalogues, and 
other trade literature. 

The text matter is closely interwoven 
with its practical application to the 
work of the aircraft mechanic, using 
actual aircraft data. Illustrations in- 
clude photographs and tracings of air- 
planes, engines, and parts. 


Mathematics for the Aviation 
Trades, by James Naidich; Mc- 
Graw-Hill Book Company, New 
York, 1942; 267 pages, $1.80. 


Flight Dialogue 


This primary flight instruction text 
differs from many that have been re- 
cently published chiefly in its approach 
and handling. Rather than the usual 
third person presentation, this book is 
written in the manner of a dialogue or 
play script, setting the stage and having 
the characters, the instructor and his 
student, converse with each other in 
the usual banter, instruction, and com- 
ment that are apt to flow between two 
such persons. 

The acts of this play are ten flying 
lessons. They cover the usual straight 
flight, turn, climb, glide, take-off, land- 
ing spiral, and aerobatic procedure. 
Other simple explanations on such sub- 
jects (instruments, parachutes, and other 
equipment) as are likely to come up be- 
tween a presolo student and his instruc- 
tor are added. Although the conversa- 
tion at times becomes a little unlikely 
because of the space compression re- 
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quired, for the most part the script 
flows logically and the language, with 
certain typical omissions, is that which 
an instructor would use. The book 
closes with a popular glossary of aero- 
nautical terms. 


Keep ’Em Flying, by Capt. 
Bernard Brooks; Keep ’Em Fly- 
ing, Inc., Washington, D.C., 
1942; 128 pages. 


Riveter’s Primer 


Written as a primary text for trade 
and technical schools or as a work guide 
for industrial refresher courses, this 
book gives not only the procedure and 
operation but the background of air- 
craft riveting. 

The subject is handled in two sec- 
tions: one, on the trade information 
relating to riveting; the other, on the 
actual riveting process itself. A third 
part offers general reference working 
data that are constantly used by the 
technician. 

Under related trade information, the 
general consideration of workmanship, 
the tools required, the material to be 
riveted, its handling and characteristics 
are presented. The rivets themselves, 
their purpose, identification, and hand- 
ling are studied in a similar manner, as 
are the pneumatic hammer and other 
specialized riveting tools. 

Having covered this, specific pre- 
riveting and riveting steps, drilling, up- 
setting, dimpling, and countersinking 
are examined, as well as special riveting 
methods and devices. The second sec- 
tion of the book consists of 14 actual 
work sheets which apply the methods 
of riveting outlined in part I. The refer- 
ence section offers such suggestions as a 
list of tools, equipment, and supplies 
which would outfit groups of 20 riveting, 
fabrication, and sheet metal repair 
trainees, suggestions for mechanics’ 
tool kits, and such standard informa- 
tion as sheet and wire gauges, rivet- 
edge distances, drill sizes, decimal equiv- 
alents, and the like. 


Airplane Metal Work, Vol. 4: 
Airplane Pneumatic Riveting, by 
Alex M. Robson; D. Van Nos- 
trand and Co., New York, 1942; 
103 pages, $1.25. 


Oil Engine Handbook 


This sixth edition of a handbook con- 
tinues to serve the purpose of famil- 
iarizing its readers with the characteris- 
tics of oil engines, the intricacies of fuel 
injection equipment, and the problems 
of service and maintenance. During the 
years since the first edition was pub- 
lished in 1930, the author states that the 
compression-ignition engine has made 
great progress, reaching an almost un- 
assailable position for road and railcar 
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transport and in marine applications in 
even the smallest sizes. If the war had 
not interfered, aircraft engines using 
this principle would probably have been 
developed to a point challenging the 
position of the gasoline engine, but that 
matter remains for attention after the 
conflict. 

The present edition contains addi- 
tional useful and informative material 
despite the difficulties imposed by the 
war program. A complete chapter is 
devoted to aircraft engines, showing the 
advantages of the compression-ignition 
principle and the extent of the progress 
made in the aeronautical field, while 
other chapters cover explanations of the 
cycle, fuel injection systems, cylinder 
head design, the fuel used, and the ap- 
plications of Diesel engines in road trans- 
port, railroad operation, and marine 
service. 


The Modern Diesel; Iliffe & 
Sons Ltd., London, 1941; 238 
pages, 5s. 


Sheet Metal Work Book 


An elementary text on operation, pro- 
cedure, and application of aircraft sheet 
metal practice, written for the typical 
trade or secondary school course in 
aviation mechanics. It is presented in 
two volumes: one devoted to the pres- 
entation of theory, basic facts, and 
procedures; the other, a work book in 
blueprint form, giving actual work proj- 
ects applying the principles already 
learned. 

The subject matter is presented in 
logical order; the material, aluminum 
and its alloys, its characteristics and 
limitations are explained; and the 
method for laying out patterns and tem- 
plates is presented.~ The correct pro- 
cedure in cutting, driJling, bending, 
filing, forming, etc., is outlined, with 
such corollary material as the care and 
selection of proper tools added and 
illustrated. The selection, placing, and 
driving of rivets, the different tech- 
niques being applied in modern produc- 
tion joining, and the technique of cor- 
recting faulty rivets by drilling out are 
also outlined. The final chapter is 
devoted to a simplified explanation of 
sheet metal development. 

The work book contains 28 metal- 
working projects under the four basic 
operational requirements: the first 
group constitutes jobs requiring layout, 
cutting, and bending; the second re- 
quires forming operations; the third 
covers riveting jobs, while the fourth 
group calls for development operations. 


Aircraft Sheet Metalwork, by 
J. W. Giachino; The Manual 
Arts Press, Peoria, 1942; Part 
I, 123 pages, $1.96; part II, 59 
pages, $0.96. 
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SAFETY HO 


GO TO 


DOUGLAS EQUIPPED AIRLINES 


Ten of the airlines cited by the National Safety Council for operating with- 
out a fatality throughout 1941 were Douglas equipped. Top honors went to 
United Air Lines and Braniff Airways. 

Thus in war as in peace the nation can “depend on DOUGLAS.” 


DOUGLAS AGAIN Lin AIRLINE SAFETY 


AY 

Following are the Douglas-equipped airlines of the Americas: American Airlines, Inc... Braniff Airways, Inc...Canadian Colonial 

Airways, Inc... Catalina Air Transport... Chicago & Southern Air Lines, Inc. .. Delta Air Corp... Eastern Air Lines, Inc. .. Hawaiian Airlines, 

Ltd. (Inter-Island Airways, Ltd.) ... Northwest Airlines, Inc... Northeast Airlines, Inc... Pan American Airways System. ..Pan American-Gract 
Airways ...Pennsylvania-Central Airlines Corp...T.W.A., Inc... Western Air Lines, Inc. 
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From the 


Industry 


National Youth Administration 


The thousands of mechanically 
trained boys and girls who go from the 
workshops of the National Youth Ad- 
ministration every month into private 
employment are contributing to the 
labor needs of the aircraft industry as 
it accelerates production under the pres- 
sure of war. 

This source of shop-trained labor re- 
leased 430,000 young workers with 
practical work experience to vital indus- 
tries in the past year, and of this number 
many thousands equipped with such 
specialized skills as welding and sheet- 
metal work went directly into aircraft 
manufacturing plants. 

The 4,000 factory-like shops in which 
these young people were given their on- 
the-job training are set up along indus- 
trial production lines so that youth is 
able to step immediately into war indus- 
tries with no time lost for breaking in. 

The training program includes an 
element of production while learning. 
This practice enables the potential air- 
craft worker to experience the discipline 
of starting and finishing a job and gives 
him actual working contact with equip- 
ment and automatic machinery. By 
making such items as plumb bobs, ma- 
chine parts, small tools, and metal boxes 
in these shop units, N.Y.A. youth be- 
comes acquainted with the production 
process. 

The aircraft industry is one of the 
major war production industries which 
has acknowledged the usefulness of the 
training program. Such firms as Glenn 
L. Martin, Vultee, and Consolidated 
have employed trainees in great num- 
bers and have testified to the quality of 
their workmanship and to the value of 
the safety habits and general knowledge 
of factory practice which they gained 
from the program. 

As the producers of war materials and 
arms will require increasing numbers of 
experienced workers, the N.Y.A. is 
operating its on-the-job training pro- 
gram on a three-shift 24-hour-a-day 
basis and is turning out 80,000 to 90,000 
machine operators, welders, riveters, 
and other mechanics every three 
months. 

Sheetmetal work and welding opera- 
tions which are closely allied to the 
construction of airplanes are among the 
skills that are specifically emphasized 


Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the respon- 
sibility for the accuracy of 
all statements ts therefore 
notassumed by the Aeronau- 
tical Engineering Review. 


in the work centers. The program is 
geared to meet the needs of the aircraft 
industry to the extent of training 
40,800 welders and 17,000 sheet metal 
operators a year. This is over and 
above the thousands of youths getting 
practical on-the-job training indirectly 
related to aviation, such as electrical and 
radio work, motor overhauling, and as- 
sembly, and those getting basic training 
in the mechanical trades by working on 
drill punches, lathes, shapers, and other 
types of machines. 

The work routine at the Cassidy Lake 
project in Michigan is typical of the 
several thousand shops throughout the 
nation. Boys between 17 and 24 are 
employed here and for two to three 
months get on-the-job training under 
the supervision of foremen who are 
practical men with industrial experience. 

Welding is of primary concern on this 
project and practical experience is ac- 
quired in two different phases of the 
work—oxyacetylene and are. By pro- 
ducing miscellaneous small articles for 
co-sponsors—either public institutions 
or the military authorities—these youth 
learn the proper methods of handling 
torches and acquire the precision and 
concentration needed for this type of 
operation. The work opportunities on 
this project also include sheet metal 
work. They go through all the manual 
stages from cutting by machine to 
finishing an article. 

The youth at Cassidy Lake, as well 
as all those on the program, work for 
160 hours a month. During this period 
they become acquainted with all aspects 
of regular factory discipline, including 
reporting for work by time clock and the 
fundamental rule of working in coopera- 
tion with numbers of other people. For 
work rendered during this period all are 
paid wages ranging from $22 to $30 a 
month. 
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The same work discipline and expe- 
rience applies to the thousands of girls 
who are presently employed in the 
metal-working and machine shops. Be- 
cause the need for millions of additional 
workers to produce arms for the war 
effort was anticipated, an increasing 
number of young women has_ been 
employed in mechanical and shop work. 
Today, they are applying for this kind 
of work experience in a steady stream 
and put in the regulation 160 hours on 
such vital types of manual training as 
welding, the assembling of fine machine 
parts, and the operation of all kinds of 
light automatic machinery. Where 
those young girls had previously served 
the nation as “kitchen mechanics,” 
they have now gone into mechanical 
work, using micrometers and calipers 
with the same dexterity as they manipu- 
late the electric iron. 


Aeronautical Chamber of 
Commerce 


Military airplanes will soon be made 
of wood and other nonstrategic ma- 
terials. 

North American Aviation Company, 
which is already using plywood struc- 
tures in its combat trainers, has success- 
fully substituted a low-alloy steel of the 
most common grade in place of precious 
aluminum alloy. Ordinary steel will 
soon go on the assembly lines. 

The low carbon, low-alloy steel is 
somewhat similar to the type of steel 
formerly used in stoves and railroad 
coaches. North American, after con- 
siderable research, discovered that this 
steel could be rendered suitable for air- 
craft construction by means of cold 
reduction. 

Use of the new aircraft material opens 
revolutionary production possibilities 
in view of the potentially serious short- 
age of aluminum alloy and high steel 
alloys. The steel and plywood air- 
planes, North American engineers be- 
lieve, will match or surpass the present 
aluminum alloy planes in strength and 
safety factors. 

Curtiss-Wright is another aircraft 
company that is thinking in terms of 
nonstrategic materials. Already the 
company is making plans to construct a 
revolutionary wooden airplane that can 
be used as a long-range military trans- 
port. 
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The craft will be the largest wooden 
airplane in the world. To aid in its con- 
struction, Curtiss-Wright is assembling 
experts in the design and manufacture of 
wood and plastic airplanes. 

In the new Curtiss-Wright airplane 
plywood will be used to cover the wings 
and fuselage. Interior ribs and other 
light structural members will be made 
of wood. Other parts will be made 
largely of materials not included in the 
list of military priorities. 

Designed to carry troops, equipment, 
and supplies to distant areas, the trans- 
port will be driven by at least two high- 
powered engines. As its parts will be 
mainly of wood, furniture makers and 
other woodworking organizations that 
have not yet been actively engaged in 
the war effort will be utilized. 


Acheson Colloids Corporation 


Precision assembly operations, always 
presenting difficulties even under nor- 
mal production conditions, now are 
faced with additional problems in en- 
deavoring to meet the demands of the 
all-out war effort. This is proving es- 
pecially true where a large amount of 
time is required for careful checking and 
rechecking of dimensions when limits 
and fits are extremely close. Where 
hand scraping or “touching up” sur- 
faces by lapping or special grinding or 
where any of the other obsolete methods 
must be applied, such as repeated tedi- 
ous selection in the mating of one part 
with another, similar problems prevail. 

One of the methods now being used 
by some companies to save time and 
often materially to reduce operations 
of this kind is the use of “Oildag”’ for 
coating the mating surfaces prior to 
fitting or assembly. A specific example 
is its use in assembling and breaking-in 
of airplane engines. Many aircraft 
engine parts have to be manufactured to 
extremely close limits. These parts are 
then usually sorted according to varia- 
tions in size, in steps of a few ten-thous- 
andths of an inch. This is followed by 
selective assembly to similarly close 
tolerances for the fits of mating parts. 
In such cases parts that might otherwise 
gall from metal-to-metal contact during 
their initial operation in test or service 
are now being assembled with mineral 
oil carrying a colloidal graphite disper- 
sion. This procedure reduces the possi- 
bility of abrading the surfaces when 
fits are extremely close or where the 
tolerances tend to run on the “tight” 
side. 

The procedure also offers an oppor- 
tunity to reduce the number of “step- 
ped” sizes as well as the number of 
selections necessary to obtain the de- 
sired fit between mating parts. This 
method has proved advantageous in 
Overcoming an allied problem—namely, 
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the shortage of highly skilled men for 
special precision assembly work. Where 
such men are not available and less ex- 
perienced help must be employed, time 
and spoilage can often be saved and the 
work turned out on schedule, even 
though quite the same close limits have 
not been obtained in manufacture and 
where inexperienced assemblers are in- 
clined to overlook the need for proper 
tolerances in assuring the correct type 
of fit between the parts. The colloidal 
graphite, therefore, is performing a 
double function. It permits closer fits 
without galling, and it also permits 
greater latitude in assembly toward the 
“tight” side under close-fit tolerance 
conditions. 

The fine graphite particle size used in 
“dag” colloidal dispersions in mineral 
and other oils has, according to the 
maker, proved its value in assembly 
operations of this kind. This is due 
partly to its ability to adhere to the 
metal under normal pressures and thus 
provide a dry-lubricating graphite film 
protecting the parts even when oil lubri- 
cation becomes scanty. Also its special 
characteristic of becoming adsorbed 


onto the surface of the metal and form-- 


ing a graphoid surface is of value. Met- 
al-to-metal contact in the ordinary 
sense does not occur as readily and the 
parts are better protected from galling. 
Closer fits are therefore possible before 
pick up of metal can occur. And, ob- 
viously, once the parts are running 
smoothly together, frictional tempera- 
tures are lowered and the later possibil- 
ity of scoring the parts in service is 
virtually eliminated. 


Aircraft War Production Council 


Eight major Pacific Coast manufac- 
turers of aircraft now fighting on every 
front have announced organization of 
the Aircraft War Production Council, 
Ine. 

The Council will coordinate and ex- 
tend the established practice of the 
individual companies in exchanging 
information and pooling facilities. Con- 
solidated, Douglas, Lockheed, North 
American, Northrop, Ryan, Vega, and 
Vultee—builders of bombers, fighters, 
trainers, and troop transports in ever 
increasing quantities—are the member- 
companies of the Aircraft War Produc- 
tion Council. While main offices of the 
Council have been established in Los 
Angeles, plants of the member-compan- 
ies are situated throughout the nation. 

The presidents of the companies made 
public a telegram to W.P.B. Chairman 
Donald W. Nelson offering their joint 
services ‘as a regional planning, co- 
ordinating, and advisory committee on 
aircraft production problems to further 
assist you and the armed services.” 

In thus volunteering for further serv- 
ice, the aircraft executives advanced 
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another step in their long-established 
program of interchanging information, 
plans, and procedures in the interests of 
expanded and coordinated war produc- 
tion. Aircraft manufacturers pioneered 
the unique industrial practice of pooling 
individual company facilities in the in- 
terests of greater production of better 
airplanes for the nation. 


Boots Aircraft Nut 


Corporation 


For faster, easier riveting, the Boots 
Aircraft Nut Corporation has turned 
the ‘‘wing” angle 45 deg. on the wing 
style self-locking nuts. This new feature 
will help speed assembly and reduce 
maintenance time without sacrificing 
any of the fastener’s efficient perform- 
ance. This all sheet-metal self-locking 
nut saves 18 to 66 per cent dead weight 
compared to old-fashioned nuts cut 
from hexbar stock, depending on the 
size and style. Thus, up to 60 lbs. per 
airplane may be eliminated, leaving 
room for additional fire power or fuel. 


Curtiss-Wright Corporation 


Curtiss-Wright Corporation will en- 
gage in the building of military transport 
airplanes constructed almost entirely of 
nonstrategic materials, it was announced 
by Burdette S. Wright, Vice-President 
in charge of the Airplane Division. 

The new aircraft type, he said, was 
designed to transport personnel, equip- 
ment, and supplies to distant combat 
areas with the speed required by modern 
warfare and will be constructed largely 
of wood and materials not included in 
the list of military priorities. Metal will 
be used only at points requiring extreme 
strength. 

To speed the output of large numbers 
of this military transport plane for the 
armed forces, a great percentage of its 
structure will be subcontracted. Since 
its parts are so designed that they can be 
built in the plants of furniture manu- 
facturers and other woodworking organ- 
izations, man power, equipment, and 
materials not already engaged in the 
war effort can be utilized. 

Experts in the design and manufac- 
ture of wood and plastic airplanes have 
been enlisted by Curtiss-Wright Cor- 
poration throughout the United States 
to participate in the new project. These 
include engineers who helped build the 
famous Fokker aircraft types of wood a 
decade ago, craftsmen who helped de- 
velop modern plywood designs, and 
others skilled in the forming of wood 
parts for aircraft construction. 


Detroit Stamping Co. 


To meet aircraft demands for a small 
size, horizontal-type toggle clamp, the 
Detroit Stamping Company have added 
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a new model to their line of clamps. 
When in a locked position, this clamp 
measures only 19/,¢ in. high and 5!/s in. 
from the tip of the handle to the tip of 
the arm. It weighs but 3'/s0z. Handle 
and arm are in horizontal position when 
the clamp is locked, thus providing a 
clear working space from above. 

The manufacturer claims that al- 
though small in size the clamp design 
and type pivot pins used prevent any 
undue looseness of parts. The structure 
is rigid, yet the clamp is always free and 
easy acting. 


Douglas Aircraft Company 


Destined for an important war role 
in speeding men and materials to stra- 
tegic points is the giant four-motored 
Douglas C-54 transport, commercial 
aviation’s largest, fastest, and most 
important contribution to the service of 
this nation. 

Originally designed for transcontinen- 
tal and international service and subse- 
quently converted under Army specifi- 
cations and direction to military use, 
the new warplane represents an addition 
to American air power of immense 
timeliness and utility. 

Furthermore and most importantly, 
the C-54 is a full production actuality 
now. Even before the initial test flight, 
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additional units were warming up afield, 
with still others crowding off assembly 
lines. 

As a result of cooperation between the 
airlines, the contractor, and the Army, 
the C-54 embodies every joint recom- 
mendation improvement over the 
prototype, prewar DC-4 which, it will 
be recalled, was test-flown for months 
by crack airline pilots from all the major 
companies. 

Though the C-54 radically differs in 
design and detail from its predecessor, 
it still possesses all the inherent and 
essential qualities so carefully proved 
in the original model. 

Powered by four 1,350 hp. Pratt & 
Whitney twin-Wasps, the C-54 has new 
type retractable landing gear with 
paired wheels to each oleo instead of 
single ones and a tricycle nose wheel. 


Eastern Air Lines 


Eastern Air Lines has initiated an 
intensive pilot-schooling program which 
will see the training and assignment to 
scheduled flying duty of 75 pilots during 
the next seven months. To become 
eligible for employment and training by 
an airline, a pilot must offer as a pre- 
requisite a certificate attesting to his 
ability to fly “on instruments,” which 
means to fly the airplane safely guided 
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only by panel instruments and without 
visual reference to the ground. 

The course includes two _ weeks 
ground school training, during which 
students receive 80 hours instructiog 
on every phase of airline operation hay- 
ing directly to do with the operation of 
flight equipment, including: mechanical 
operation of the airplane, theory and 
function of the hydraulic system, in. 
struction in radio equipment and the 
use thereof, the law of the air as reflected 
in Civil Air Regulations and Airways 
Traffic Control, and how to manage the 
trip-logs of schedule flying. 

The third week is devoted to ‘‘dead 
heading,” which is parlance for riding ag 
a nonworking member of the crew, ob- 
serving the operations technique. Stu- 
dents spend from 30 to 40 hours on this 
assignment, occupying an observer's 
seat in the cockpit where they view the 
captain and the pilot at work. 

The pilot is given his check-out on 
airline equipment during his third week 
of scheduled flying instruction. He 
makes from five to eight landings and 
take-offs on standard Douglas equip- 
ment flown without passengers. 

Before a pilot is assigned to copilot 
duty, he must fly under the direction of 
a check pilot who makes a detailed re 
port on his qualifications. The pilot 
must be thoroughly satisfied with the 
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training pilot’s skill and knowledge, 
before the latter is approved for assign- 
ment to permanent duty. A written 
examination, comprehensive in scope, 
concludes the schooling period. 


Elastic Stop Nut Corporation 


Elastic stop gang channel nuts, widely 
applied in the aircraft industry, are now 
offered by the Elastic Stop Nut Corpor- 
ation for testing on the many applica- 
tions in general industry where a multi- 
ple, self-locking, bolted fastening is 
required. These strips of self-locking 
nuts have the approval of the military 
and civil air authorities and are used on 
all American-built military and trans- 
port aircraft, on fuselage and wing 
structures, on engine cowlings, on cover 
and inspection plates, around windows 
and doors, and at other points where a 
series of fastenings is required. 

The strips are factory-assembled, and 
it is necessary only to rivet or otherwise 
fasten them to the structure where they 
areto be used. They consist of specially 
designed Elastic Stop Nuts, with four 
lugs at the base and installed at specified 
intervals in a metal channel strip which 
is preformed to accommodate the nut 
lugs under longitudinal flanges. The 
channel strip is pierced for the required 
nut size and spacing, and the nuts are 
held in place by dimples in the channel, 
tolerances permitting them to be virtu- 
ally self-centering. 

In application, the assembled gang 
channel is permanently attached to the 
structure, with bolt holes aligned with 
those in the structure. As in all Elastic 
Stop Nuts, the locking action is obtained 
with a vulcanized red fiber collar that 
resists the entry of the bolt. This action 
forces the nut outward, creating a con- 
stant metal-to-metal pressure contact 
throughout the threads of nut and bolt, 
taking up all axial play and creating a 
cushion against vibration stresses and 
impact. The fiber locking element re- 
tains its resiliency permanently and is 
not subject to fatigue under the most 
severe conditions of vibration. 

Of special advantage is the fact that 
although gang channel nuts are per- 
manently mounted to the structure it is 
possible to remove or replace individual 
nuts should this be necessary because of 
damage in application or in use. A nut 
may be easily removed from the channel 
by inserting a thin serew driver between 
the flange and the nut and drawing it 
sharply toward the flange. The nut 
will snap out of the channel. To replace 
4 nut, it is placed on the channel strip so 
that two of the lugs are under the flange, 
with the other two resting on the oppo- 
site flange. A sharp blow with a ham- 
mer directly on the top of the nut will 
Shap it into position. In neither case is 
it necessary to remove the channel from 
its permanent attachment to the struc- 
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ture or to disturb the remaining nuts in 
the unit. 

Elastic Stop gang channel nuts are 
furnished in standard 6 ft. straight 
lengths in a wide variety of nut sizes, 
thread systems, spacing, materials, and 
finishes. Nut sizes range from No. 8 
through */s in. bolt diameters. _Spacings 
vary from °/s to 3 in. between centers, 
depending upon the size of nuts and the 
character of the application. The nuts 
are furnished either without counter- 
sink for regular blind mounting or 
countersunk for flush mounting. 


General Electric Company 


Three new relays designed especially 
for aircraft applications where light 
weight, suitability for severe vibration 
conditions, and operation at high alti- 
tudes at rated current are of first im- 
portance have been announced by the 
General Electric Company. Consisting 
of a high-voltage relay, two single-pole 
relays, two two-pole relays, and two 
three-pole relays, these additions to the 
line of G-E aircraft relays are also applic- 
able to tank installations. 

The single-pole relay is available in 
two forms: a single-circuit form with 
one normally open contact and a two- 
circuit form with one normally open and 
one normally closed contact. It has a 
maximum continuous current rating’ of 
20 amp. at 12 or 24 volts, and a maxi- 
mum make or break rating of 100 amp. 
at 12 or 24 volts. The coil operates at 
1.2 watts. The relay weighs 3 oz. in the 
normally open form and 3.4 oz. in the 
normally open, normally closed form. 
Tip travel is '/3: in. and tip pressure is 
40 Gm. The relay is in. wide, 
in. deep, and 1°/, in. high. 

The high-voltage relay is designed 
especially for use with aircraft radio 
transmitting equipment. The use of 
ceramic insulation and double-break 
contacts permits control of circuits as 
high as 1,000 volts direct current. The 
contacts have maximum current ratings 
of 0.020 amp. at 1,000 volts direct cur- 
rent, and 0.100 amp. at 500 volts direct 
current. This relay has a coil wattage of 
1.2, a tip travel of 1/;, in. double-break, 
and a tip pressure of 25 Gm. The con- 
tacts are arranged for double-pole, 
double-throw, double-break operation. 
The relay is 25/1. in. wide, 1'/,. in. deep, 
and 1!/,. in. high. 

The two- and three-pole relays are 
provided in two forms: one form has 
one normally open circuit per pole and 
the other has one normally open and 
one normally closed circuit per pole. 
These relays have maximum continuous 
current ratings of 8 amp. at 12 or 24 
volts and maximum make or break rat- 
ings of 25 amp. at 12 or 24 volts. The 
coils operate at 1.2 watts. Both two- 
pole forms are 1?°/3. in. wide, 1%/s in. 
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deep, 17/3. in. high, and weigh 3.5 oz. 
The three-pole forms are 1°5/3. in. wide, 
in. deep, in. high, and weigh 
3.75 oz. All four forms have a tip travel 
of 1/32 in. and a tip pressure of 28 Gm. 

All three of these relays are designed 
for use in a wide range of ambient tem- 
perature—from —40°C. to +95°C. 
They are suitable for use at rated cur- 
rent at altitudes from sea level to 40,000 
ft., and are corrosion-proof, meeting 
Navy 200 hour salt-spray tests. They 
are good for mechanical frequencies of 
5 to 55 cycles per second at !/32 in. maxi- 
mum amplitude, '/i5 in. total travel, 
applied in any direction. The contacts 
remain in the correct position even when 
the relays are subjected to a linear ac- 
celeration of ten times gravity in any 
direction. 


Heinemann Circuit Breaker Co. 


A new, small circuit breaker for the 
protection of airplane lighting, motor, 
radio, and control circuits has been de- 
veloped by Heinemann Circuit Breaker 
Co., Trenton, N.J., to meet the speci- 
fications of a number of aircraft manu- 
facturers. This breaker, while retaining 
all the mechanical features of the larger 
Heinemann ‘‘Aero-Magnette”’ unit, has 
been reduced in size and weight by 
approximately 50 per cent measuring 
23/, in. long, 37/32 in. high, and 0.865 
in. wide, weighing but 4!/2 oz. 

The maximum capacity of this break- 
er is 50 amp. and it operates on circuits 
up to 28 volts d.c. while its interrupting 
capacity is 3,500 amp. The device is 
fully electromagnetic and has a definite 
instantaneous trip point entirely inde- 
pendent of its time delay characteristics. 
The magnetic trip with time delay gives 
delayed trip on harmless overloads, 
such as the passage of inrush current 
but provides a high-speed trip on short 
circuits and dangerous overloads. After 
the breaker opens it may be reclosed at 
once, providing the current has returned 
to normal. The breaker cannot be held 
open against any existing overload or 
short circuit. 

Due to the absence of any heating 
elements, its current carrying capacity 
and the minimum and instantaneous 
trip points are not affected by sudden 
and extreme changes in temperature. 
Being vibration-proof and resistant to 
shock, constant protection is assured 
under flight conditions. All parts are 
cadmium-plated to prevent corrosion. 
The handle is the ordinary toggle type 
and can be furnished with a luminous 
dot in the end and luminous lettering of 
“on” and “off” for high visibility. 


Littelfuse Inc. 


A new type of general purpose fuse 
equipped with a light that will flash on 
when the circuit is broken was an- 
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nounced by Littelfuse Inc., Chicago. 
When installed at any convenient or de- 
sirable point in connection with remote 
motor control it works instantly, with a 
plainly visible signal to show “on” or 
“off”’ When the circuit breaker opens 
the light goes on. 

It can be had for 24 or 48 volt fila- 
ment bulb, with which no resistor is 
used. Otherwise, it uses a_ built-in 
200,000 ohm protective resistor, in se- 
ries with a neon lamp. The resistor pre- 
vents the lamp from blowing out on 
unexpected high voltages. In the 
Littelfuse installation the lamp glows on 
currents as low as 100 microamp. 

The Littelfuse Indicator, or Panel 
Mounting No. 1414, has a black bake- 
lite body and a transparent molded cap. 
It is made for panels up to 5/16 in. thick 
and in. diameter mounting hole. 
Overall length 2 in. below panel, 7/s in. 
above panel. The rating is 90 to 250 
volts. 


The Glenn L. Martin Company 


Raw materials and finished parts are 
traveling overhead these days, relieving 
aisle congestion and speeding delivery, 
as a new materials-handling system 
swings into full use in The Glenn L. 
Martin Company’s bomber factories at 
Middle River, Md. A chain-conveyor 
system of uncommon design is causing 
eyes to turn upward as Martin workers 
speculate as to whether the air freight 
route may become universal throughout 
the company’s factories. 

It is estimated by Harry F. Vollmer, 
Vice-President in charge of manufactur- 
ing, that even the mile of the system 
already in service will save, in truckers’ 
services alone, in one year the man-hour 
equivalent of one 24 ton Martin ‘‘Mari- 
ner’? (Navy PBM-3) patrol bomber. 
In addition, the conveyor will lessen 
confusion and increase safety. 

An endless procession of large trays 
moving slowly along the ceiling trusses 
and dipping occasionally to loading and 
receiving stations makes up the new 
development, said to be unique in the 
industry. Starting—as far as progres- 
sion is concerned—at Raw Stores where 
incoming materials are loaded, the sys- 
tem delivers them at control stations in 
the Machine Shop and other points in 
detail manufacturing. From these same 
stations, finished parts in baskets or 
hampers are swung aboard the trays and 
soar overhead to dip again into the 
Finishing and Plating departments, to 
be relayed later to Finished Parts Stock. 
From these points the parts are fed, 
either upon demand or on schedule, to 
the battery of Navy hull fixtures directly 
by the conveyor system or to the final 
assembly lines of any other bomber proj- 
ects that may require service. Design- 
ers of the conveyor have estimated that 
1,500,000 Ibs. of parts for fabrication 
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move between detail manufacturing 
centers in a month. Stock for these 
parts leaving Raw Stores has three times 
the bulk of steel and carries 40 per cent 
more weight than the finished parts to 
be made, allowing for scrap losses. 

The system has a high degree of in- 
herent flexibility and requires no changes 
in the present way of routing jobs or 
issuing orders. Manufactured parts, 
raw stock, parts for finishing and plat- 
ing, requisitions for material to be de- 
livered to the project from finished 
parts stocks are all expedited by the 
first-class delivery that never stops. 
When rerouting is necessary, the at- 
tachment of baskets and of the overhead 
monorail may be quickly and easily 
altered. Additions are already being 
planned to augment the system and to 
feed to and from it. 

Trays are designed to support a load 
of 200 lbs. and sufficient clearance has 
been provided in the cradle to accommo- 
date a typical load that requires two 
men to handle. Generally, it is expected 
that consignments will be small wire 
trays or, at the most, large hampers of 
small airplane parts. Destination of 
each consignment is easily recognized by 
colored card markers. The slow move- 
ment of the trays makes it easy to load 
and unload them. Low-powered mo- 
tors, geared down to the rate of travel 
of the conveyor chain, are used. 

All-out transportation for all-out 
production is thus represented by this 
addition to the aircraft industry’s pro- 
ductive tools. Delays due to transpor- 
tation difficulties are expected to be cut 
sharply. By its flexibility, the conveyor 
system lends itself to the heightening 
tempo of bomber production. 

Paralleling—in its potentialities—the 
same speed-up over aisle truck transport 
that the airlines offer over commercial 
truck traffic, the new system is expected 
to revolutionize old-fashioned ideas of 
handling materials in the aircraft in- 
dustry. 


Taylorcraft Aviation Corporation 


Delivery has begun on an Army Air 
Force order for a substantial number of 
L-57A light observation planes manu- 
factured by the Taylorcraft Aviation 
Corporation of Alliance, Ohio. This 
designation supersedes the previous 
designation, O-57A, to better identify 
the mission of this particular airplane— 
that of liaison work in conjunction with 
the ground forces. 

The L-57A differs from the Taylor- 
crafts previously purchased by the 
Army in the extension of the window 
area, including the entire roof of the 
cabin, to a point along the upper surface 
of the fuselage about midway to the tail. 
Another change is in the installation of 
a swivel seat for the observer in the 
rear of the cabin and a shelf upon which 
calculations may be made. 


Tinnerman Products, Inc. 


For faster attachment of wire ‘“bun- 
dles” in aircraft assembly, two new 
series of Harness Speed Clamps have 
been introduced by Tinnerman Prod- 
ucts, Inc. Both types have latching 
means which permit holding bundles or 
groups of wires together during sub- 
assembly operations and while trans- 
porting the wiring to final assembly 
location. 

Number 3048 series are used at inter- 
mediate locations and where groups of 
wires branch off from the main bundle. 


‘ Number 3044 series are supporting 


clamps for attachment to main struc- 
ture. 

Harness Speed Clamps are covered 
with extruded plastic channels that 
provide the cushion. Wire abrasion tests 
made by a prominent testing labora- 
tory proved that the plastic channels 
will withstand abrasion more than ten 
times longer than materials now used for 
wire cushions. 


Vega Aircraft Corporation 


“Draw ’em a picture and they can’t 
go wrong.” This simple rule of elemen- 
tary instruction has been applied to 
inexperienced women workers on the 
electrical assembly line at the Vega Air- 
craft Corporation plant. As a result, 
production has been tripled on such 
items as electrical control panels, bomb 
control panels, junction boxes, and in- 
strument panels to be installed in ‘“Fly- 
ing Fortresses”’ and Vega Ventura 
bombers. Every production short cut 
known to industry is being utilized to 
turn out these hard-hitting bombers in 
the shortest time possible and, with 
scores of women filling in the gaps left 
vacant by men who are joining the 
armed forces, the most direct visual 
methods of instruction are being applied 
with spectacular success. 

In the electrical assembly department 
where long lines of women work at 
benches each doing a definite job and 
then passing the work along to the next 
girl in line for a later operation, nimble 
fingers fly over wires, soldering irons, 
and other small tools while keen eyes 
follow a series of charts. These charts 
are drawn up in a simple, understand- 
able manner and for the sake of durabil- 
ity are pasted on plywood and shell- 
acked. With the charts the worker 
becomes immediately acquainted with 
the exact nature of work called for at 
her particular stage in the assembly. 

It has been found that new workers, 
usually women with only a scant knowl- 
edge of tools, can step into the assembly 
line and with the aid of these charts 
master their job and begin turning out 
high-speed production work almost 
immediately. 
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Dieless Duplication 

A catalogue describing the Di-Acro 
system of benders, brakes, and shears 
which make possible the short-run 
duplicate forming of parts and pieces 
within tolerances of 0.001 in. The 
history, description, and application of 
the machines to general small-scale 
production is given, as well as examples 
of the manner in which versatile pro- 
duction of small sheet, tube, and wire 
parts may be accomplished at greatly 
reduced cost. O’Neil-Irwin Manufac- 
turing Co. 


Welding Timer 


A descriptive data sheet on an auto- 
matic sequence and weld timer for 
resistance welding has been issued by 
Westinghouse Electric & Manufacturing 
Company, giving definitions and general 
information about sequence and weld 
timing, pulsation, and spot welding. 
Ope rating details cover charging rate, 

“repeat”? and “nonrepeat”’ operation, 
and pulsation timing. Circular charts 
are used to show the timing sequence of 
squeeze, weld, and hold time in terms of 
number of cycles for both pulsation and 
spot welding. 

Control transformer and relay ratings, 
control voltage, and timing adjustment 
range are listed, and an outline drawing 
of the unit is given showing mounting 
details and physical dimensions. West- 
inghouse Electric & Manufacturing Com- 
pany. 


Switch Catalogue 


The electrical and mechanical char- 
acteristics, housings, and actuators of 
the Micro Switches best suited to air- 
craft and aircraft accessories are de- 
scribed in this special catalogue. The 
operating principle of the switches is 
explained in order to facilitate correct 
circuit design, and the structural and 
mechanical details of each type are given 
along with general engineering data on 
the switches, their capacities, limi- 
tations, and physical characteristics. 
Micro Switch Corporation. 


Bearing Data 


A bulletin of Installation Data on 
“Compo” oil-retaining bearings has 
been issued, showing the most approved 
methods of installation with diagram- 
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matic drawings and details of burnishing 
and boring tools. Essential information 
is given on eliminating reaming and on 
burnishing and machining. The adap- 
tation of this type of bearing to molded 
rubber, plastics, and die castings is also 
detailed, together with graphs reflecting 
essential ta on shaft clearances and 
Bound Brook Bear- 


Company. 


Accessory Handbook 


Products Handbook. Assembled in a 
single loose-leaf edition are engineering 
data, technical descriptions, and servic- 
ing instructions on the complete line of 
aircraft accessories manufactured by 
Simmonds Aerocessories, Inc. This in- 
cludes the various designs of spark plugs, 
cowling clips, hydraulic equipment, non- 
slip flooring, and Corsey controls. 

One of the unusual features of this 
book is the section devoted to the non- 
slip flooring. The briefest possible 
presentation is given, and a generous- 
sized sample is physically incorporated 
into the catalogue. 

The section, devoted to the Simmonds- 
Corsey controls is more comprehensive 
than the remainder of the presentations, 
containing complete matrices of end 
layouts printed on tracoline to facilitate 
their direct transfer onto blueprints. 
Simmonds Aerocessories, Inc. 
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Test Flying 


They're No Longer Glamour Boys. An 
account of the daily tasks of North 
American Aviation’s four test pilots and 
their department. These hard-working 
engineers run the experimental tests and 
production tests on the company’s 
trainers, bombers, and fighter aircraft. 
The article outlines the operational 
procedure and describes the cockpit 
camera and the recording theodolite 
which is used to make an accurate rec- 
ord of the behavior of the craft during 
its initial flight. North American Sky- 
line, March. 


Strato-Transport 


Lockheed “Constellation” Is Custom- 
Made. Lynn Thomas. General de- 
scription of the Lockheed Constellation, 
the new type of four-engined, high-alti- 
tude transport being built for Trans- 
continental & Western Air, Inc. Built 
from the ideas presented by Jack Frye, 
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President of T.W.A., and Howard 
Hughes, the new craft will be powered 
by 2,200 hp. power plants and is ex. 
pected to have a top speed of 350 m.p.h, 
at 30,000 ft. Lockheed 
March. 


Aircraftsman, 


Airframe Lubrication 


The Proper Lubrication Procedure for 
Aeronca Airplanes. Jack Morningstar, 
Directions for the proper lubrication of 
the moving parts of the Aeronca air 
frame giving particular attention to the 
landing gear. The procedure for check- 
ing the various oil and Alemite points on 
the landing gear and replenishing the 
hydraulic fluid are outlined. 
Observer, March. 
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Plexiglas Instructions 


Plexiglas—Methods of Installation. 
Based on the experience of the last sev- 
eral years, a handbook on the proper in- 
stallation of Plexiglas windshields and 
aircraft transparencies is presented in 
booklet form in the interest of extended 
optical efficiency and structural 
strength. 

The directions are divided into three 
sections. The first explains the prin- 
ciples of successful installation of Plexi- 
glas and indicates the nature and cause 
of crazing in the material. Structural 
methods of avoiding this phenomenon 
by reducing stress on the material 
through proper distribution of stress, 
the use of rubber gaskets and spacers, 
and proper allowance for expansion and 
contraction. Sketches showing correct 
types of channel, clamp, rivet, and nut 
and bolt mountings are provided. 
Rohm and Haas Company. 


Robot Draftsman 


Martin Robot Effects Huge Economie. 
An explanation of the Martin Photo 
graphic Reproduction Process which 
mechanically takes over the tedious 
work of routine copy-drafting. Built 
around a giant camera, believed to be 
the world’s largest, the system photo 
graphs original drawings into negatives, 
which are then projected through the 
same camera, full scale, onto sensitized 
wood, metal, or cloth, to be made the 
actual basis for jigs, templates, and 
other key production devices. TM 
Martin Star, April. 
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Control Surface Production 


Controlling ’Cobras. A study, chiefly 
in pictures, of the method used at the 
Bell Aircraft plant for the construction 
of the nine components of the Airaco- 
bra’s control system. The outline not 
only reviews the structural procedure 
but introduces the personalities involved 
in the operation. The Bellringer, April. 


Steel X-Ray 


Exposure Chart for Radiography of 
Steel. Herbert R. Isenburger. Graphic 
presentation of the exposures necessary 
for the x-ray examination of steel, based 
on a combination of pulsating direct 
current tension generating equipment, 
line focus, grid action x-ray tube, high- 
speed industrial intensifying screens, 
blue base safety film and five minute 
development at 65°F., achieving a film 
density of 0.7. St. John X-Ray Service, 
Inc. 


Stratoliner at War 


War Role Goes to Stratoliner in New 
Setup. The middle of March saw 
Transcontinental & Western Air, Inc., 
deliver the first of its fleet of Boeing 
Stratoliners to the Army for use in the 
Air Corps Ferry Command. The four- 
engined, supercharged cabin-type craft 
will be used for fast foreign courier serv- 
ice and will be operated in the beginning 
by a select airline crew. The Strato- 
liners will be replaced ultimately by the 
Lockheed Constellation, which is de- 
signed to carry 57 passengers and a crew 
of seven from Los Angeles to New York 
in 8'/, hours at an operating altitude of 
25,000 ft. The TWA Skyliner, March. 


Keep ‘Em Flying 


A 30 min. trade film on the theory, 
operation, and maintenance of the Ham- 
ilton Standard propeller has just been 
produced by the United Aircraft Cor- 
poration for circulation among service 
and private schools, groups of mechan- 
ies, and similar audiences. 

The motion picture was produced in 
cooperation with T.W.A., American 
Airlines, United Air Lines, Eastern Air 
Lines and Pan American Airways. Us- 
ing simplified patterns, animated dia- 
grams, and operating cutaways, the 
operational principle, its application and 
the function of the various parts of the 
hydromatic constant-speed, full-feath- 
ering propeller are explained. Actual 
photographs, taken in the air, show how 
the airscrew works under varied condi- 
tions, 

The greater part of the film is devoted 
to the method applied in the general 
overhaul of the propeller. The camera 
follows the work of a skilled crew who 
remove and disassemble a typical three- 
bladed hydromatie propeller, clean and 
check it, etch and buff the blades, put 


it back together, tracked, balanced and 
tested, and then reinstall it on the air- 
plane. The running commentary care- 
fully explains each step, offering the 
necessary precautions against damaging 
the equipment. This is followed by de- 
tailed instructions in running up, test- 
ing, and flight-checking the installation. 

The final section of the motion picture 
is devoted to the line maintenance of the 
propeller, showing how minor knicks and 
abrasions are worked out without un- 
duly impairing the’ balance and effi- 
ciency of the blades. 

This film was created for United Air- 
craft by the Jam Handy Organization. 


Cleaning Notes 


This handbook discusses the metal- 
cleaning problems in the production of 
shells, shell cases, fuses, and other muni- 
tions and other parts and objects in- 


volved in the production of material . 


and equipment vitally important to the 
war program. 

In addition to the specific cleaning 
problems of munitions, this handbook 
also covers the important cleaning 
operations required in the production of 
ordnance, small arms, material, trans- 
port equipment, and other metal items 
which must be built to meet the complex 
and extensive demands of the war. 

Special emphasis is placed on the new 
Magnus Emulso-Dip and Emulso-Spray 
methods of removing oily dirt, drawing 
compounds, and metal particles from 
metal objects to leave a physically clean 
surface. This is a timely subject in 
view of the serious shortage of chlori- 
nated solvents for metal degreasing. 
Magnus Chemical Company, Inc. 


Ambulance Airplane 


Photographs and structural details of 
the Aeronca Ambulance light airplane 
developed by the Aeronca Research 
Institute in connection with the Civil 
Air Patrol.. The new aircraft is built 
around the standard Super Chief. 
However, some of the fuselage members 
have been rerouted so that a single litter 
can be inserted into the fuselage through 
a removable section in the side. Aer- 
onca Observer, March. 


Torque Tester 


In a six-page leaflet the Waugh 
Laboratories are offering details of a 
torque testing machine for determining 
torsional and frictional resistances in 
bolts, nuts, twist drills, screws, studs, 
crankshafts, and bearing surfaces. 

Designed for determining the applied 
torque developed as nuts are screwed 
onto bolts and the torsional resistance 
as they are removed under both normal 
conditions and with an added load or 
tension in the bolt, the machine is pro- 
vided with a range for measuring 10,000 
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in. lbs. of torque. It consists of a pick- 
up unit, a control box with galvanom- 
eter, test frame, hydraulic ram, pump, 
and speed reducer. Among the appli- 
cations outlined for it are investigation 
of holding power of nuts or bolts, 
screws, or studs in wood and metals; 
torsional resistances of thin plates of 
various materials; investigation of 
twist drills, shafts, and crankshafts; 
frictional resistances of surfaces of 
various materials; investigation of 
torques required to open or close valves; 
control of specified or safe torques in 
production assembiy of instruments, 
machines, valves, and equipment. 
Waugh Laboratories, Division of Waugh 
Equipment Company. 


Instrument Catalogue 


A complete revision of the Kollsman 
Precision Aircraft Instrument catalogue, 
this edition contains not only complete 
engineering and descriptive data on 
flight, navigation and engine instru- 
ments, and remote indicators manufac- 
tured by Kollsman but such new addi- 
tions to the line as drag cup motors, 
Teletorque units, differential pressure 
gauges, fluorescent lighting, and the like. 

One of the interesting additions to 
the catalogue is a type selection guide, 
a digest of the types of equipment now in 
the heaviest production. Customers are 
asked to select these types wherever 
possible in order to expedite deliveries. 
Kollsman Instrument Division, Square D 
Company. 


Test Stand 


Go-Round House. Description of 
Boeing’s revolving engine laboratory 
used for testing the power plants under 
conditions simulating those of taxiing, 
warming up, and take-off. The rig con- 
sists of a structure similar to a wing sec- 
tion with a complete engine nacelle 
installed in it. This is supported on a 
steel structure, and mounted on a turn- 
table track, so that it may be swung 
into the wind or to any position relative 
to it. A sound-insulated control build- 
ing is also part of this laboratory. Boe- 
ing News, March. 


Woodwork Goes On 


Sawdust Trail. An examination of 
the woodworking department at Boeing 
reveals that despite the almost total 
change to metal structure a greater 
amount of work is produced at present 
than at the peak of wooden airplane 
production in 1918. This article in- 
troduces some of the pioneer aircraft 
woodworkers who have been with Boe- 
ing since the first World War and enum- 
erates the many uses for wooden 
structure still existing in the Flying 
Fortress and other Boeing types. Boe- 
ing News, March. 


WHERE STRUTS 
PROVE THEY CAN TAKE IT 


All-out inspection for all-out efficiency. Guided by that principle, Cleveland © 
Pneumatic uses the world’s largest drop test equipment to check the strength and 
energy capacity of Aerol Struts. Located in a laboratory only sixty feet long by sixty 
feet wide, this equipment can accurately duplicate the terrific impact that occurs in 
landing even the mightiest bomber. For it can produce a gross weight of impact up | 
to 300,000 pounds, which is far in excess of the load factor of any plane ever builf. 7 
* Testing Aerol Struts on this equipment results in three important advantages — 
adequate strength, complete safety, and faster production. It proves that the struts are © 
strong enough to meet the exacting specifications of the airplane manufacturer. It | 
assures the pilot that his plane will land safely,no matter how large the ship or how © 
rough the terrain. Furthermore, by reducing the testing time to only five minutes, 
it speeds production—a vital factor, because America’s Victory Program has created 7 
a tremendous demand for Aerol Struts. * Outstanding inspection methods, such as | 
this unique drop test equipment, is one of the reasons why Aerol Struts are over 
whelmingly preferred by the aviation industry to keep ‘em landing, safely and smoothly! 
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